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PREFACE. 


This  circular  is  intended  to  serve  as  a  guide  to  miners  in  render¬ 
ing  aid  to  injured  fellow  workmen.  On  the  following  pages  only  a 
brief  discussion  of  anatomy  and  physiology  is  presented,  but  after 
each  general  heading  suggested  topics  are  inserted  for  further  study 
if  desired. 

For  a  discussion  of  the  treatment  of  contusions,  wounds,  fractures, 
dislocations,  sprams  and  strains,  and  burns  and  scalds,  the  reader  is 
referred  to  the  chapters  on  bandaging  and  dressings.  This  plan  was 
thought  best  for  the  reason  that  it  brings  all  the  practical  first-aid 
work  together  in  order,  thus  serving  as  a  more  convenient  guide  for 
first-aid  organizations  in  doing  practice  work. 

In  the  chapters  on  bandaging  and  dressings  the  different  bandages 
and  dressings  and  their  application  have  been  described  in  more  detail 
than  will  be  found  in  any  first-aid  textbook,  a  feature  that  the  authors 
think  desirable.  The  authors  desire  to  express  their  appreciation 
to  Lauson  Stone,  of  the  Bureau  of  Mines,  for  his  mterest  in  the  prep¬ 
aration  of  the  photographs  and  illustrations,  and  to  Dr.  W.  S.  Roun¬ 
tree,  surgeon  of  the  Tennessee  Coal,  Iron  &  Railroad  Co.,  for  his 
friendly  counsel  and  criticism,  and  his  corrections  of  the  manuscript. 

M.  W.  Glasgow,  M.  D. 
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FIRST-AID  INSTRUCTIONS  FOR  MINERS. 


By  M.  W.  Glasgow,  W.  A.  Raudenbusii,  and  C.  O.  Roberts. 


INTRODUCTION. 

Among  the  effective  agencies  employed  in  saving  life  and  in 
minimizing  suffering  from  accidents,  first  aid  occupies  an  important 
and  well-recognized  place.  Education  of  the  miner  in  first  aid  was 
begun  in  1899.  In  1904  some  of  the  companies  in  the  Pennsylvania 
anthracite  district  distributed  first-aid  packets  and  instructed  the 
miners  how  to  use  them.  When  the  United  States  Bureau  of  Mines 
was  established  cars  had  been  bought  by  the  Government,  equipped 
with  material  for  instruction,  and  put  in  charge  of  trained  mining 
engineers  and  first-aid  miners;  the  coal  fields  of  this  country  were 
divided  into  districts;  a  car  and  crew  were  assigned  to  each  district 
and  were  moved  about  from  point  to  point,  where  lectures  and  dem-^ 
onstrations  were  given.  During  the  first  10  months  of  the  work  over 
100,000  miners  attended  lectures  and  received  first-aid  and  mine- 
rescue  training.  To-day  the  bureau  maintains  eight  cars  and  six 
rescue  stations  engaged  in  this  work. 

The  purpose  of  the  authors  of  this  circular  has  been  not  to  write  a 
textbook  on  first  aid,  but  merely  to  outline  methods  of  organization 
and  a  course  of  instruction  similar  to  that  given  by  representatives 
of  the  Bureau  of  Mines.  It  is  their  hope  that  the  circular  may  prove 
suggestive  and  helpful,  especially  in  those  mining  districts  where  first 
aid  has  not  been  organized.  In  any  mine  the  hour  may  come  when 
the  miner  who  is  intelligently  prepared  can  render  aid  to  his  fellow 
worker  or  to  himself,  and  thus  save  human  suffering  and  in  some 
cases  a  limb  or  even  a  life. 

FIRST-AID  ORGANIZATION. 

To  make  first  aid  a  success  and  to  render  it  most  efficient,  it  is 
necessary  to  have  the  interest  and  cooperation  of  the  mine  operators, 
mine  surgeon,  mine  superintendent,  and  foreman.  The  operators 
can  he  of  great  assistance  by  providing  a  convenient  meeting  room 
and  fitting  it  out  with  first-aid  equipment.  The  surgeon  can  aid  by 
arranging  lectures  and  acting  as  director  and  instructor  of  the  asso¬ 
ciation.  The  superintendent  and  foreman  can  help  by  encouraging 
the  men  to  attend  the  meetings  and  by  attending  and  taking  an  ac¬ 
tive  part  themselves. 

33789°— 14 - 2  9 
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The  purpose  of  a  first-aid  organization  should  be  to  instruct  and 
train  men  to  assist  those  who  may  be  injured  or  rendered  helpless,  to 
promote  good  fellowship  among  its  members,  and  to  enlist  individual 
and  public  interest  in  the  social  betterment  and  public  health  of  the 
town  or  community. 

The  officers  of  the  association  should  consist  of  a  president,  vice 
president,  secretary,  treasurer,  and  medical  director.  The  first  four 
officers  should  be  elected  annually.  Their  duties  are  similar  to  those 
of  like  officers  in  other  associations. 

The  membership  can  be  made  up  of  active  and  associate  members. 
The  active  members  should  be  divided  into  squads  or  teams  of  six 
men,  including  one  captain,  one  patient,  and  four  stretcher  bearers. 

The  election  or  appointment  of  the  captains  of  the  different  squads 
should  be  so  arranged  as  to  have  them  well  distributed  about  dif¬ 
ferent  sections  of  the  mine.  The  associate  membership  should  be 
made  up  of  those  of  the  community  who  are  interested  in  lectures 
on  public  health  and  social  welfare  and  are  willing  to  help  first-aid 
work  but  do  not  wish  to  take  the  practice  drills. 

The  following  committees  should  be  appointed :  Executive  com¬ 
mittee,  membership  committee,  and  social  committee.  Of  course,  it 
jnay  be  necessary  at  times  to  appoint  other  committees.  The  execu¬ 
tive  committee  should  consist  of  the  president  of  the  association, 
the  mine  surgeon,  the  mine  superintendent,  and  the  captains  of' the 
different  squads.  The  membership  and  social  committees  should  be 
appointed  by  the  president.  The  executive  committee  should  have 
charge  of  the  management  of  the  association  and  arrangements  for 
contests  and  competitive  drills  among  the  different  squads.  The 
membership  committee  should  encourage  their  friends  and  fellow 
workers  to  join  the  association.  The  social  committee  should 
arrange  for  entertainments  held  under  the  auspices  of  the  association. 

EQUIPMENT. 

EQUIPMENT  OR  MATERIAL  NEEDED  FOR  PRACTICE. 

Each  squad  should  have  the  following: 

Equipment  for  practice  drills. 

12  triangular  bandages. 

12  medium  size  safety  pins. 

6  packages  of  gauze  (plain  or  picric). 

6  first-aid  outfits. 

6  light  wood  or  yucca  splints  3^  inches  wide  by  18  inches  long. 

12  roller  bandages,  assorted  sizes. 

2  tourniquets. 

2  rolls  of  cotton,  plain  or  absorbent. 

2  blankets  (United  States  Army  preferable). 

1  stretcher  (United  States  Army  regulation  or,  at  a  metal  mine,  basket  or  Stokes). 

6  wooden  splints  for  legs  and  back  fractures  (see  “Fractures,”  p.  26). 

1  or  2  sets  of  first-aid  charts. 


ANATOMY  OF  THE  HUMAN  BODY. 
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EQUIPMENT  FOR  EMERGENCY  FIRST-AID  USE. 

First-aid  equipment  should  be  kept  in  or  about  the  mine  for  actual 
first-aid  work.  There  are  on  the  market  some  excellent  first-aid 
cabinets,  which  contain  all  necessary  equipment.  The  mine  sur¬ 
geons  of  some  companies  prefer  to  put  up  their  own  cabinets.  Each 
cabinet  should  contain  sterile  dressings,  bandages,  cotton,  and  aro¬ 
matic  spirits  of  ammonia.  The  cabinets  should  be  so  distributed  as 
to  be  quickly  accessible  in  case  of  an  accident  anywhere  in  or  about 
the  mine. 

INSTRUCTIONS  TO  A  FIRST-AID  MAN. 

Always  carry  at  least  one  first-aid  packet  containing  a  triangular 
bandage  and  sterile  compress,  so  as  to  be  ready  to  go  at  once  when 
called,  leaving  word  for  some  one  to  bring  the  first-aid  cabinet,  which 
should  always  be  kept  in  a  mine  for  emergencies.  In  approach¬ 
ing  an  injured  man  do  not  get  excited,  but  quickly  and  carefully 
examine  him.  Send  some  one  immediately  with  a  message  for  the 
mine  physician,  briefly  describing  the  nature  of  the  injury.  If  there  is 
a  flow  of  blood,  stop  it  at  once  with  pressure  on  the  right  spot.  (See 
Hemorrhage’^  p.  23.)  Place  the  patient  in  as  comfortable  a  position 
as  possible,  watch  him  carefully,  keep  him  warm,  do  not  allow  him  to 
be  overcome  by  shock.  Allow  no  one  near  except  those  who  are 
assisting.  If  the  hemorrhage  is  severe  and  a  tourniquet  has  to  be 
used,  as  soon  as  the  wound  has  been  dressed  (see  Dressings”  pp.  49- 
58)  loosen  the  tourniquet;  if  the  blood  does  not  begin  to  flow  again, 
leave  the  tourniquet  loose,  but  watch  it  carefully  until  the  doctor 
arrives.  Remember  that  a  word  of  good  cheer  is  often  as  good  as 
medical  aid  in  cases  of  shock  and  faintness.  Always  try  to  cheer  the 
injured  and  to  keep  them  hopeful. 

ANATOMY  OF  THE  HUMAN  BODY. 

In  order  that  first  aid  may  be  rendered  intelligently  and  efficiently, 
it  is  necessary  for  those  taking  up  the  work  to  know  something  about 
the  anatomy  and  physiology  of  the  human  body.  Only  a  mere  out¬ 
line  of  the  subjects  can  be  given  in  this  circular,  because  to  give  a  full 
account  would  make  the  circular  too  big,  but  the  reader  will  find 
suggested  topics  for  different  members  of  a  corps  to  prepare  and  pre¬ 
sent  at  a  class  for  discussion  from  time  to  time. 

The  human  body  is  composed  of  solids  and  fluids.  The  fluids  are 
the  blood,  lymph,  chyle,  and  secretions  of  the  glands  and  membranes; 
they  make  up  the  greater  part  of  the  total  weight.  The  solids  form 
the  framework  of  the  body  and  are  called  tissues.  Some,  as  bony 
tissue,  are  arranged  in  hard  solid  masses  which  possess  great  firmness 
and  strength;  some  are  arranged  as  muscle  tissue,  nerve  tissue, 
epithelial  tissue  (skin,  etc.),  each  of  which  has  its  own  peculiar 
properties. 
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Figure  1. — The  human  skeleton 
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BONES  OF  THE  SKELETON. 

The  skeleton  (fig.  1)  is  formed  of  bones,  of  which  there  are  four 
varieties:  Long  bones,  short  bones,  flat  bones,  and  irregular  bones. 
The  long  bones  serve  to  support  the  weight 
of  the  trunk  and  act  as  levers  for  bodily 
movements.  Short  bones  are  placed  in 
regions  where  strength  and  compactness  are 
required  rather  than  extensive  motion.  Flat 
bones  serve  to  protect  tlie  parts  they  inclose, 
and  jjrovide  broad  surfaces  for  muscle  attach¬ 
ment.  Irregular  bones  such  as  the  vertebrae 
and  the  bones  of  the  face  have  the  same 
structure  as  other  bones,  but  on  account  of 
their  irregular  shape  are  put  in  a  class  by 
themselves. 

For  purposes  of  description  the  skeleton  is 
divided  into  the  head,  trunk,  and  extremities. 

The  head  is  composed  of  22  bones,  8  of 
which  are  closely  united  together  forming 
the  cranium,  a  solid  case,  inclosing  and  pro¬ 
tecting  the  brain.  Fourteen  enter  into  the 
formation  of  the  face.  ’  ^  ,  9- 

The  trunk  is  formed-  of  the  spine,  thorax, 
and  pelvis;  it  supports.the  head  and  connects 
the  upper  and  lower*  extremities.  .  The  s])ine 
consists  of  33  irregular  bones  called  vertebrae  12/. 

joined  together  by  ligaments  to  form  a  long 
flexible  column  which  incloses  .and  protects 
the  spinal  cord.  (See  figs.  2  and  3.)  The 
thorax  or  chest  is  formed  by  the  12  dorsal 
vertebrae  behind,  the  12  rib's  on  either  side, 
and  the  breastbone  in  front.  All  the  ribs 
are  fastened  behind  to  the  spinal  column  or 
backbone.  The  seven  upper  ribs,  known  as 
true  ribs,  are  attached  behind  to  the  dorsal 
vertebrae  and  in  front  to  the  breastbone  by 
means  of  intervening  cartilage.  The  five 
lower  ribs  are  called  false  ribs;  the  upper 
three  are  attached  to  the  cartilage  of  the  ribs 
above  instead  of  the  breastbone,  the  lower 
two  have  no  attachment  in  front  and  are  figure  2 
known  as  floating  ribs.  .The  breastbone  is 
flat,  about  6  inches  long,  and  forms  the  front  wall  of  the  chest.  At 
the  upper  end  it  is  broad  and  has  a  depression  on  each  side  into  which 
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fit  the  ends  of  tlie  collar  bones;  it  tapers  to  a  point  below.  The 
])elvis  is  a  basin-sha})ed  bony  structure  connecting  the  lower  extrem¬ 
ities  with  the  spinal  column.  It  is  composed  of  four  bones:  The 
saccrum  and  coccyx  behind  and  the  two  innominate  or  hip  bones, 
one  on  either  side,  in  front. 

^  THE  TRUNK. 

The  trunk  is  divided  by  a  large  muscle  known  as  the  diaphragm 
into  two  cavities,  the  thorax  or  chest  cavity  above  and  the  abdominal 
cavity  below.  The  thorax  or  chest  cavity  contains  the  lungs,  heart, 
gullet  (esophagus),  windpipe,  trachea,  and  large  blood  vessels.’ 
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Figure  3  —Median  section  of  spinal  column. 

The  abdominal  cavity  contains  nearly  all  of  the  digestive  organs: 
Liver,  stomach,  spleen,  pancreas,  and  large  and  small  intestines,  and 
also  a  part  of  the  urinary  system  (kidneys,  bladder,  etc.). 


THE  EXTREMITIES. 

Each  u])per  extremity  consists  of  32  bones,  as  follows:  Collar  bone, 
1  shoulder  blade,  1  arm  bone,  2  forearm  bones,  8  carpal  or  wrist 
bones,  5  hand  or  metacarpal  bones,  and  14  finger  bones  or  jihalanges. 
Each  lower  extremity  consists  of  30  bones,  1  femur  or  thigh  bone,  2 
leg  bones,  1  kneecap,  7  tarsal  or  ankle  bones,  5  foot  or  metatarsal 
bones,  and  14  toe  bones  or  phalanges. 
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JOINTS  OF  THE  SKELETON. 

The  points  of  union  of  the  different  bones  form  joints.  Joints  are 
composed  of  the  following  tissues:  Bone,  cartilage,  ligaments,  and 
synovial  membranes.  Cartilage  is  a  smooth,  elastic,  and  dense  tissue  of 
a  pearly  blue  color  and  has  neither  nerves  nor  blood  supply.  Tt  covers 
the  ends  of  bones  at  joints.  It  allows  motion  with  little  friction  and  also 
protects  the  ends  of  the  bones  from  the  effects  of  a  sudden  jar  or  shock. 

Ligaments  are  strong  bands  of  fibrous  tissue  of  a  silvery  white  ap¬ 
pearance.  They  are  flexible  and  allow  free  motion  in  the  joints. 
They  are  also  very  tough  and  inelastic,  and  thus  serve  to  hold  the 
bones  or  joints  firmly  in  place. 

The  synovial  membrane  is  a  thin  layer  of  connective  tissue  lining 
that  part  of  the  internal  part  of  the  ligaments  contained  within  the 
joint,  but  not  covering  the  articular  surfaces  (points  of  contact)  of  the 
bones.  This  membrane  secretes  a  thick  fluid  that  acts  as  a  lubricant 
for  the  joints. 

There  are  three  varieties  of  joints:  Immovable  joints,  joints  with 
limited  motion,  and  freely  movable  joints.  The  freely  movable 
joints  are  subdivided  into  gliding,  ball  and  socket,  hinge,  and  pivot 
joints. 

.  The  reader  should  carefully  feel  of  bones  and  joints  on  his  own 
body;  put  his  hand  on  a  joint,  and  move  the  joint  until  he  knows  well 
its  natural  movement,  so  that  he  would  be  prepared  to  tell  at  once 
if  an  injured  joint  has  suffered  a  dislocation. 

SUGGESTED  TOPICS  FOR  FURTHER  STUDY. 

Ligaments;  synovial  membranes;  cartilage;  structure  and  physical  properties  of 
bone. 

THE  MUSCULAR  SYSTEM. 

MUSCLES. 

Muscle  tissue  or  the  flesh  forms  a  covering  for  the  skeleton  and  gives 
to  the  body  its  contour  or  shape.  (See  fig.  4.®)  Muscles  are  simply 
masses  of  muscle  fibers  surrounded  by  connective  tissue  supplied  with 
blood  vessels,  bound  together  into  bundles  of  different  length,  breadth, 
and  thickness.  There  are  two  kinds  of  muscle,  namely,  voluntary 
and  involuntary. 

Voluntary  muscles  may  be  connected  to  bones,  cartilage,  ligaments, 
or  skin,  either  directly  or  by  cords  or  tendons,  and  are  made  to  con¬ 
tract  and  relax  through  the  power  of  the  will. 

Involuntarv  muscles  are  not  attached  to  bones  but  are  found 
%/ 

in  the  arteries,  veins,  intestinal  canal,  and  other  internal  organs. 
The  involuntary  muscles  act  independently  of  the  will  without  our 
even  being  conscious  of  such  action. 


a  Figure  4  is  adapted  from  instruction  chart  of  American  National  Red  Cross. 
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Muscular  fibers  can  shorten,  lengthen,  and  thicken.  When  a 
muscle  contracts,  its  two  ends  and  consequently  whatever  may  be 
attached  to  those  two  ends  are  brought  nearer  together;  in  this  way 
a  man  can  move  and  through  his  limbs  can  perform  work. 


TENDONS. 

Tendons  are  strong  fibrous  cords  of  a  white  glistening  appearance 
which  serve  to  attach  muscles  to  bones.  They  vary  in  thickness  and 
length  and  may  be  round  or  flat;  they  are  inelastic  and  are  useless 
unless  attached  to  a  muscle. 

SUGGESTED  TOPICS  FOR  FURTHER  STUDY. 


Tendons;  connective  tissue. 
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THE  SKIN  AND  ITS  APPENDAGES. 

The  skin  forms  the  outside  covering  of  the  body;  it  is  the  special 
organ  for  the  sense  of  touch;  it  also  acts  as  an  excretory  organ.  It 
consists  of  two  layers,  an  external  (the  epidermis)  and  a  deep  or  true 
skni  (the  dermis). 

The  appendages  are  the  hair  and  nails.  At  the  edges  of  the  open¬ 
ings  leading  to  or  from  the  interior  of  the  body,  the  skia  ends  and  its 
place  is  taken  by  a  soft  reddish  tissue,  the  mucous  membrane,  which 
forms  a  smooth,  velvety, luimg  for  the  interior  of  the  respiratory, 
digestive,  and  uruiary  tracts. 

SUGGESTED  TOPICS  FOR  FURTHER  STUDY. 

Mucous  membrane;  serous  membrane;  glands. 

THE  VASCULAR  SYSTEM. 

The  blood  of  the  body  is  a  nutritive  liquid;  it  is  contamed  in  a 
practically  closed  system  of  tubes,  the  blood  vessels,  within  which  it 
is  kept  circulating  by  the  action  of  the  heart.  The  circulation  of  the 
blood  through  the  blood  vessels,  arteries,  capillaries,  and  veins  is 
known  as  the  vascular,  or  circulatory,  system. 

USES  OF  THE  BLOOD. 

The  uses  of  the  blood  are  as  follows: 

To  be  a  medium  for  the  reception  and  storing  of  matter  from  out¬ 
side,  such  as  oxygen  and  digested  food,  and  for  conveying  this  to  all 
parts  of  the  body. 

To  be  a  source  whence  the  various  tissues  of  the  body  may  take  the 
materials  necessary  for  their  nutrition  and  maintenance  and  whence 
the  secreting  organs  may  take  the  constituents  of  their  secretions. 

To  be  a  medium  for  the  absorption  of  refuse  matter  for  all  the 
tissues  and  for  the  conveyance  of  such  matter  to  those  organs  whose 
function  it  is  to  separate  it  and  cast  it  out  of  the  body. 

To  warm  and  moisten  all  parts  of  the  body. 

THE  HEART. 

The  heart,  which  acts  like  a  pump  for  the  circulatory  system, 
keeps  the  blood  distributed  through  all  parts  of  the  body  in  order  that 
it  may  give  nourishment  to  the  tissues.  It  is  a  hoUow,  conical¬ 
shaped  muscular  organ  about  5  niches  long,  Ijdng  in  the  chest  cavity 
between  the  lungs  with  its  base  upward  to  the  right  and  its  apex 
downward  to  the  left.  It  contains  four  chambers,  two  auricles  and 
two  ventricles,  arranged  in  pairs.  The  right  auricle  communicates 
with  the  right  ventricle,  and  the  left  auricle  with  the  left  ventri¬ 
cle,  but  the  chambers  on  the  right  side  do  not  directly  communicate 
with  those  on  the  left  side. 
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THE  ARTERIAL  SYSTEM. 

The  arterial  system  begins  at  the  left  ventricle  hi  a  shigle  large 
trunk,  the  aorta.  (See  fig.  5.®)  Three  large  arteries  branch  off  from 
the  aorta  near  the  heart  for  the  supply  of  the  head,  neck,  arms,  and 
hands.  The  aorta  traverses  the  thorax  and  abdomen,  givmg  off  other 
branches,  large  and  small,  for  the  supply  of  the  various  organs  and 
tissues  that  it  passes  on  its  way.  In  the  abdomen  the  aorta  divides 
into  two  main  branches  for  the  supply  of  the  legs  and  feet.  The 
larger  branches,  wherever  given  off,  divide  and  subdivide  into 
branches  of  very  minute  diameter.  These  minute  branches  pass  into 
capillaries.  Capillaries  are  a  network  of  fine  vessels  that  transmit 
the  blood  from  the  minute  branches  of  the  arteries  to  the  minute 
vems. 

THE  VENOUS  SYSTEM. 

The  venous  system  begins  in  small  vessels  that  are  slightly  larger 
than  the  capillaries  from  which  they  spring.  These  vessels  unite 
mto  larger  and  larger  vehis  until  they  terminate  in  the  two  venae 
cavse  (large  veins),  which  empty  into  the  right  side  of  the  heart. 

The  arteries  and  vems  are  conthiuous  with  each  other  by  means  of 
the  heart  and  by  means  of  this  fine  network  of  small  vessels  and  capil¬ 
laries. 

THE  CIRCULATION  OP  THE  BLOOD. 

From  the  right  side  of  the  heart  the  blood  passes  through  the  pul¬ 
monary  artery  to  the  lungs,  then  through  the  small  arteries  and  capil¬ 
laries  and  veins  in  the  lungs,  and  thence  through  the  large  vems  leadmg 
to  the  left  side  of  the  heart.  Hence  there  are  two  circulations  through 
which  the  blood  must  pass,  the  one  and  shorter  circuit  from  the  right 
side  of  the  heart  to  the  lungs  and  back  again  to  the  left  side  of  the 
heart,  the  other  and  larger  circuit  from  the  left  side  of  the  heart  to  all 
parts  of  the  body  and  back  agam  to  the  right  side  of  the  heart.  In 
the  arteries  the  blood  has  a  bright  or  scarlet  red  color  and  is  circu- 
latuig  away  from  the  heart.  Therefore  bleedmg  from  an  artery  may 
be  known  by  the  bright  red  blood  that  flows,  usually  m  gushes,  with 
each  beat  of  the  heart.  The  blood  in  the  capillaries  is  also  bright 
red  in  color  but  in  case  of  bleeding  from  these  small  vessels  the  blood 
oozes  slowly  from  the  wound.  The  blood  m  the  vems  is  dark  red  or 
blue  m  color  and  is  circulating  back  to  the  heart.  Bleedmg  from  a 
vem  may  be  known  by  a  continuous  flow  of  dark-red  or  blue  blood. 

THE  RESPIRATORY  SYSTEM. 

The  essential  part  of  respiration  (breathing)  is  the  exchange  of  the 
carbonic-acid  gas  in  the  blood  for  the  oxygen  in  the  air,  which  takes 
place  in  the  lungs.  The  respiratory  apparatus  consists  of  the  nose, 
pharynx,  trachea  (windpipe),  bronchial  tubes,  and  lungs. 


o  Figure  5  is  adapted  from  instruction  chart  of  American  National  Red  Cross. 
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Figure  5.— The  principal  arteries  and  veins  of  the  body. 
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The  nose  is  not  only  an  organ  of  respii'ation,  but  also  of  the  sense 
of  smell.  Through  the  nose  the  air  is  warmed  and  moistened;  the 
olfactory  nerve  (nerve  of  smell)  protects  the  lungs  to  some  extent  from 
the  inhalation  of  harmful  gases.  Never  breathe  through  the  mouth. 

The  pharynx,  which  is  also  a  part  of  the  alimentary  tract,  is  a 
conical  sac  forming  the  throat  or  back  part  of  the  mouth.  It  is 
composed  of  muscles /and  membranes.  It  is  about  inches  long 
and  is  lined  with  mucous  membrane,  which  is  continuous  with  that  of 
the  nose  and  mouth. 

Extending  from  the  lower  part  of  the  pharynx  are  the  openings  of 
the  esophagus  (gullet)  and  the  larynx  (voice  box),  the  former  lying 
behind,  the  latter  in  front.  The  larynx  forms  a  part  of  the  respira¬ 
tory  apparatus,'  but  has  also  a  more  special  function  of  being  the 
principal  organ  of  speech. 

The  trachea  or  windpipe  is  a  cylindrical  tube  about  inches  long 
extending  from  the  larynx  down  the  front  of  the  neck  into  the 
thorax,  where  it  divides  into  the  bronchial  tubes. 

The  bronchial  tubes  divide  into  a  great  number  of  small  branches, 
which  in  turn  divide  into  still  smaller  branches  and  finally  terminate 
in  numberless  small  dilated  cavities  or  pouches,  known  as  the  air  cells. 
These  air  cells  in  turn  form  lobules,  which  together  make  up  lobes 
that  form  the  lungs. 

The  lungs  are  two  large,  slate-colored,  cone-shaped,  membranous 
sacs  composed  of  a  soft,  spongy,  and  very  elastic  tissue.  The  interior 
of  the  sacs  communicates  freely  with  the  outside  air  through  the 
bronchial  tubes,  trachea,  etc.,  whereas  the  outside  of  the  sacs  is  pro¬ 
tected  from  atmospheric  pressure  by  the  walls  of  the  chest.  The 
atmospheric  pressure  on  the  inside  of  the  lungs  expands  them  until 
they  fill  the  entire  thoracic  cavity.  If  the  wall  of  the  thorax  is  opened 
so  as  to  make  communication  with  the  outside  air,  or  if  the  wall  of  the 
lung  is  pierced  so  that  the  air  can  communicate  with  the  pulmonary 
cavity,  then  at  once  the  lung  shrinks  or  collapses,  because  the  pressure 
is  equalized  in  the  outside  and  inside  of  the  sacs.  The  lung  substance 
is  composed  chiefly  of  air  cells.  The  walls  of  the  air  cells  consist 
of  very  thin  layers  of  lining  cells  surrounded  by  wide,  thin- 
walled  blood  vessels.  By  this  arrangement  only  a  very  delicate 
membrane  is  interposed  between  the  air  on  the  one  side  and  the  blood 
on  the  other,  so  that  gases  are  readily  exchanged  between  the  two. 
The  venous  blood  from  the  system  is  brought  to  the  capillaries  of  the 
lungs.  The  air  cells  receive  the  carbonic- acid  gas  and  waste  matter 
with  which  the  blood  is  laden.  A  new  supply  of  oxygen  is  taken  up 
by  the  red  blood  cells.  In  this  manner  the  change  from  venous  to 
arterial  blood  is  effected  in  the  lungs. 

Respiration  or  breathing  is  an  involuntary  act  and  occurs  in  health 
16  to  20  times  per  minute.  It  is  the  method  by  which  oxygen  is 
taken  into  the  body  and  carbonic- acid  gas  is  expelled.  If  the  body 
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is  to  properly  perform  its  function  and  life  to  continue,  oxygen  must 
be  constantly  supplied.  Continued  breathing  of  stuffy  or  stale  air 
impairs  the  vitality  and  renders  one  liable  to  disease.  Air  low  in 
oxygen  or  containing  much  carbon  dioxide  is  unfit  for  breathing. 
The  prolonged  breathing  of  such  air  will  produce  a  condition  of 
asphyxia  and  finally  death.  To  insure  good  health,  it  is  estimated 
that  a  person  requires  at  least  1,000  cubic  feet  of  air  space,  and  the 
air  breathed  should  be  frequently  renewed  through  proper  ventilation. 

THE  DIGESTIVE  SYSTEM. 

The  digestive  or  alimentary  apparatus  consists  primarily  of  a  long 
tube  composed  of  the  mouth,  pharynx,  esophagus,  stomach,  and 
intestines,  with  the  salivary  glands,  liver,  and  pancreas  as  accessory 
organs.  This  canal  is  about  30  feet  long  and  varies  in  diameter. 
It  extends  from  the  mouth  to  the  anus.  Its  functions  are,  first,  to 
separate  the  nutritive  material  from  the  food  and  expel  the  residue 
from  the  body;  and,  second,  to  convert  the  nutritive  matter  into  such 
form  that  it  can  be  easily  absorbed  into  the  blood  and  be  utilized  by 
the  tissues  as  food. 

To  get  a  clear  understanding  of  how  this  is  accomplished  a  knowl¬ 
edge  of  the  separate  parts  forming  the  digestive  apparatus  is  neces¬ 
sary.  The  question  of  food,  its  preparation,  digestion,  and  assimi¬ 
lation  is  such  a  vital  one  and  so  affects  health  and  efficiency  that  a 
thorough  knowledge  by  first-aid  men  of  the  anatomy  and  physiology 
of  the  digestive  system  seems  essential. 

SUGGESTED  TOPICS  FOR  FURTHER  STUDY. 

The  moiith,  teeth,  tongue,  and  salivary  glands,  the  part  they  play  in  digestion;* 
the  stomach  as  a  digestive  organ;  the  small  intestines;  the  large  intestines;  the  liver, 
its  part  in  digestion;  the  pancreas,  its  part  in  digestion;  foods,  their  relative  values. 

THE  EXCRETORY  SYSTEM. 

Excretion  is  the  process  of  removing  all  waste  of  the  tissues  from 
the  body.  These  waste  products  are  carbonic-acid  gas,  salts,  urea, 
and  water.  They  are  continually  brought  into  the  blood  by  the  cir¬ 
culation  through  the  capillaries.  Life  and  health  depend  upon  the 
blood  ridding  itself  of  these  poisonous  products  through  the  lungs, 
skin,  and  kidneys. 

SUGGESTED  TOPICS  FOR  FURTHER  STUDY. 

The  lungs  as  an  excretory  organ;  the  skin  as  an  excretory  organ;  the  kidneys  as  an 
excretory  organ. 

THE  NERVOUS  SYSTEM. 

The  different  systems  of  the  body  are  kept  in  touch  with  each  other 
by  the  nervous  system  and  the  functions  and  workings  of  the  organs 
are  controlled  and  regulated  by  it.  The  elements  comprising  the 
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nervous  system  are  nerve  cells  or  centers,  and  nerves.  The  nerves 
are  round  cords  consisting  of  nerve  fibers  which  form  connections 
between  the  centers  and  ends  of  the  nerves.  The  fibers  can  transmit 
nervous  impressions  and  are  of  two  kinds,  according  to  the  function 
they  perform.  Those  that  convey  impressions  from  their  tips  to  their 
centers  are  sensory  nerves ;  those  that  transmit  impressions  from  these 
centers  to  the  parts  with  which  they  are  connected  are  called  motor 
nerves.  The  nerve  centers  are  bunches  of  nerve  cells  and  are  dis¬ 
tributed  in  the  brain,  spinal  cord,  and  ganglia.  They  receive  and 
send  out  nervous  impressions. 

The  nervous  system  is  divided  into  the  cerebrospinal  and  sympa¬ 
thetic  systems;  the  former  is  composed  of  large  nerve  centers  in  the 
brain  and  spinal  cord,  the  latter  is  a  series  of  small  centers  termed 
ganglia  running  along  on  either  side  of  the  spine.  The  nervous 
system  is  too  complex  to  be  discussed  in  detail  here. 

SUGGESTED  TOPICS  POE,  FURTHER  STUDY. 

The  cerebrospinal  system;  the  brain;  the  cerebrum;  the  cerebellum;  the  pons 
varoli;  the  medulla  oblongata;  the  spinal  cord;  the  cerebrospinal  nerves;  the  cranial 
nerves  and  special  senses;  the  spinal  nerves;  the  sympathetic  system. 

BACTERIA,  SEPSIS,  AND  ANTISEPSIS. 

Bacteria,  also  called  germs,  organisms,  microorganisms,  and  fungi, 
consist  of  minute  vegetable  cells.  They  exist  in  the  air,  in  the  water, 
in  the  ground,  and  upon  the  body  and  clothing.  There  are  many 
varieties  and  each  requires  proper  food,  temperature,  and  soil  for 
propagation.  Havmg  found  a  suitable  soil  or  breeding  place  in  the 
tissues  of  the  body,  they  multiply  very  rapidly,  and  as  they  grow 
certain  kinds  may  give  off  poisonous  substances,  termed  toxins. 
The  toxins  may  act  simply  as  irritants  or  may  destroy  all  the  tissue 
with  which  they  come  in  contact,  the  effect  depending  on  how 
poisonous  the  bacteria  are  and  on  the  resistance  of  the  tissue.  In 
some  cases  harmful  bacteria  may  gain  entrance  or  access  to  the  gen¬ 
eral  circulation  and  be  spread  broadcast  through  the  body,  exerting 
their  poisonous  influence  upon  every  organ  of  tne  body  with  which 
they  come  in  touch,  producing  septicemia  or  blood  poisoning 

Bacteria  most  usually  gain  entrance  to  the  body  through  wounds 
or  abrasions,  through  the  respiratory  system,  or  through  the  digestive 
system. 

SEPSIS. 

Sepsis  is  a  condition  caused  by  the  entrance  of  certain  bacteria 
into  a  wound,  whereby  inflammation,  with  more  or  less  severe  dis¬ 
turbance  of  the  general  system,  is  produced.  When  harmful  bacteria 
get  into  a  wound,  poisonous  materials  are  produced  that  destroy  the 
tissue  cells,  form  pus  or  matter,  and  prevent  healing. 


COMMON  INJURIES  AND  THEIR  TREATMENT. 


23 


In  order  to  prevent  sepsis,  observe  the  following  rules: 

Prevent  germs  from  entering  the  wound  by  keeping  all  unclean 
thmgs  from  coming  in  contact  with  it. 

Destroy  or  prevent  the  growth  of  germs  which  may  have  gotten 
into  the  wound  at  the  time  of  the  injury.  (See  '‘Dressings,”  pp.  49-58.) 

ANTISEPSIS. 

• 

Antisepsis  is  a  method  of  treating  wounds  by  dismfection.  The 
dismfectant  or  germicide  is  an  agent  that  is  fatal  to  bacteria  and 
their  spores  or  eggs.  The  destruction  of  germs  of  disease  in  clothing, 
in  excreta,  in  wounds,  etc.,  is  known  as  disinfection.  Disinfection  of 
a  wound,  dressings,  or  instruments  is  called  sterilization.  The  appli¬ 
cation  of  the  principles  of  antisepsis  has  done  more  than  anything  else 
to  revolutionize  the  treatment  of  wounds  and  to  prevent  sepsis  or 
blood  poisoning,  which  is  so  much  dreaded  by  the  surgeon. 

COMMON  INJURIES  AND  THEIR  TREATMENT. 

HEMORRHAGE. 

Hemorrhage  is  loss  of  blood.  It  is  caused  usually  by  an  injury  or 
by  a  diseased  condition  of  the  blood  vessels.  The  danger  from  hem¬ 
orrhage  depends  upon  the  amount  of  blood  lost  and  the  rapidity  with 
which  it  escapes.  The  loss  of  one-third  of  the  blood  in  the  body 
usually  results  fatally. 

There  are  three  kinds  of  hemorrhage,  namely,  arterial,  capillary, 
and  venous.  Arterial  hemorrhage  is  most  dangerous  and  most  diffi¬ 
cult  to  control. 

MEANS  OF  CONTROLLING  HEMORRHAGE. 

Hemorrhage  may  be  controlled  by  pressure,  position,  heat  or 
cold,  torsion,  or  ligation  or  tymg  of  the  blood  vessel. 

The  only  methods  which  can  usually  be  employed  by  the  first-aid 
man  are  compression  and  position.  Compression  is  more  important 
and  should  be  applied  by  the  fingers,  compresses,  tourniquets,  or 
constricting  bands — such  as  a  handkerchief,  belt  strap,  suspend¬ 
ers,  etc.  (See  fig.  6.) 

In  arterial  hemorrhage  the  blood  gushes  forth  in  a  bright  red 
stream.  The  pressure  must  be  made  between  the  wound  and  the 
heart.  In  capillary  hemorrhage,  the  blood  oozes  away  slowly  and  is 
bright  red.  The  bleeding  is  easily  controlled  by  applying  a  clean  com¬ 
press  of  gauze  directly  to  the  injury.  In  venous  hemorrhage,  the  blood 
is  dark  red  or  blue,  and  discharges  in  a  steady  stream.  The  com¬ 
pression  should  be  made  on  the  side  of  the  wound  away  from  the 
heart.  Usually  the  bleeding  can  be  controlled  by  applying  a  large 
compress  of  sterile  gauze  directly  over  the  bleeding  place. 
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Elevation  of  the  bleeding  parts  always  aids  in  controlling  the  flow 
of  the  blood.  As  soon  as  the  bleeding  has  been  stopped  by  some 
one  of  the  methods  suggested  the  patient  should  be  treated  for  shock. 


Figure  6.  —The  relation  of  the  principal  arteries  to  the  bones,  showing  the  points  where 
pressure  may  best  be  applied  to  stop  bleeding. 

SHOCK. 

Shock  is  a  sudden  depression  of  the  vital  powers  arising  from  an 
injury  or  a  profound  emotion  acting  on  the  nerve  centers  and  in¬ 
ducing  exhaustion.  The  symptoms  are  subnormal  temperature; 
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an  irregular,  weak,  and  rapid  pulse;  a  cold,  clammy,  pale,  and  pro¬ 
fusely  perspiring  skin;  irregular  breathing;  the  person  affected 
usually  remains  conscious  and  will  answer  when  spoken  to,  but  is 
stupid  and  indifferent  and  lies  with  partly  closed  lids.  Always  be 
sure  that  there  is  no  concealed  hemorrhage.  The  symptoms  of 
concealed  hemorrhage  are  practically  the  same  as  outlined  above. 

TREATMENT. 

Lower  the  patient's  head,  wrap  him  in  hot  blankets,  and  surround 
him  with  heat-giving  objects  such  as  at  a  coal  mine.  Give  an  ordi¬ 
nary  stimulant,  as  black  coffee,  to  be  sipped  as  hot. as  it  can  be  borne; 
half-teaspoonful  doses  of  aromatic  spirits  of  ammonia  may  bo  given 
every  20  or  30  minutes.  Small  doses  of  whisky  or  brandy  may  be 
given,  provided  there  is  no  hemorrhage.  One  or  two  teaspoonfuls 
every  15  or  20  minutes  will  help  to  tide  the  patient  over  until 
the  doctor  comes.  Inhalation  of  oxygen  is  often  of  much  service; 
artificial  respiration  may  be  necessary  in  some  cases.  Hot  applica¬ 
tions  over  the  heart  and  spine  should  be  used  if  practicable.  x41ways 
hurry  up  the  doctor. 

CONTUSIONS. 

A  contusion  or  bruise  is  an  injury  <lue  to  the  application  of  bhmf 
force,  the  skin  above  being  unbroken.  Blood  collects  in  the  tissue 
under  the  skin  over  the  bruised  area.  In  many  deep  contusions  the 
skin  is  not  damaged,  but  over  bone  the  skin  is  apt  to  bo  injured. 
If  a  largo  blood  vessel  is  ruptured,  much  blood  gathers  in  the  tissues 
under  the  skin  and  causes  great  swelling  and  discoloration. 

The  symptoms  are:  Tenderness,  swelling,  and  numbness,  followed 
by  aching  pain.  Discoloration  usually  occurs  cpdckly,  especially  in 
surface  contusions;  it  may  not  occur  in  deep  ones. 

TREATMENT. 

Elevate  the  injured  part  and  bandage  it  tightly  to  arrest  the 
bleeding  and  control  the  swelling.  Apply  an  ice  bag  or  towels 
wrung  out  of  ice  water.  In  the  case  of  the  aged  or  weak,  make  hot 
applications  instead  of  cold. 

WOUNDS. 

A  wound  is  a  break  or  a  division  of  the  tissues  produced  usually 
by  a  sudden  force.  Wounds  are  divided  into  the  following  classes: 
Incised,  made  by  some  sharp  cutting  instrument;  contused, 
caused  by  a  blunt  or  flat  or  rough  instrument;  lacerated,  caused 
by  tearing  or  dragging  forces,  such  as  teeth  and  claws  of  animals  or 
punctures  made  by  a  pointed  instrument. 

The  symptoms  are:  Pain,  bleeding,  and  gaping  or  retracted  edges. 

TREATMENT. 

First  arrest  the  bleeding  by  some  one  of  the  methods  described 
above,  and  put  on  a  sterile  dressing  to  protect  it  against  bacteria  or 
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germs.  (See  ‘  ^  Dressings.  ’ ’ )  If  the  wound  is  very  severe  there  is  often 
shock,  and  that  should  be  treated  as  described  above.  (See  Shock.”) 

FRACTURES. 

A  fracture  is  a  break  in  a  bone  caused  by  direct  or  indirect  violence. 
Fractures  are  the  most  important  class  of  injuries  with  which  we 
have  to  deal,  not  only  because  they  render  the  victim  a  cripple  for 
the  time  being,  but  because  the  further  usefulness  of  the  limb  de¬ 
pends  upon  the  recognition  of  the  trouble  and  its  proper  immediate 
treatment.  Frequently  ignorance  or  carelessness  in  handling  a  frac¬ 
ture  in  the  beginning  renders  the  sufferer  an  invalid  or  cripple  through¬ 
out  his  life. 

From  the  standpoint  of  the  first-aid  man  the  following  kinds  of 
fracture  only  need  be  studied:  Incomplete,  complete,  simple,  and 
compound.  In  an  incomplete  fracture  the  bone  is  not  entirely 
broken.  It  occurs  most  frequently  in  the  young  and  is  often  spoken 
of  as  a  green-stick  fracture.  In  a  complete  fracture  the  bone  is 
broken  completely  in  two.  In  a  simple  fracture  the  broken  bone 
does  not  protrude  through  the  flesh;  that  is,  the  flesh  around  the 
fracture  is  not  injured.  In  a  compound  fracture  either  one  of  the 
broken  ends  protrudes  through  the  flesh  or  else  the  force  that  caused 
the  fracture  cuts  or  tears  the  flesh  down  to  the  bone.  A  compound 
fracture  is  nearly  always  accompanied  by  a  loss  of  blood  and  a  more 
or  less  severe  shock. 

The  symptoms  are:  Pain,  swelling,  discoloration,  abnormal  mo¬ 
tion,  loss  of  power,  and  crepitus  or  grating  of  the  bone  ends  together. 

TREATMENT. 

In  examining  the  fracture,  great  gentleness  in  handling  the  part 
should  be  exercised.  The  limb  should  be  handled  as  little  as  possi¬ 
ble.  If  the  nature  of  an  injury  is  in  doubt,  it  should  be  treated  as  a 
fracture  until  the  doctor  arrives.  Never  allow  a  person  suffering 
from  a  broken  limb  to  be  moved  until  the  part  is  properly  supported 
by  splints.  To  treat  a  fracture,  draw  the  fractured  limb  into  a 
natural  position  and  fix  it  there  by  the  application  of  splints.  (See 
‘‘Dressings.  ”) 

DISLOCATIONS. 

A  dislocation  is  a  complete  separation  or  displacement  of  the  sur¬ 
faces  of  a  joint,  caused  usually  by  direct  violence,  but  may  some¬ 
times  be  produced  by  indirect  violence  or  sudden  muscular  contrac¬ 
tion.  Dislocations  are  always  painful,  because  they  are  accompanied 
by  wrenching  and  tearing  of  the  ligaments  about  the  joint  and  are 
sometimes  complicated  by  a  rupture  of  the  muscles  and  by  injuries 
to  surrounding  vessels  and  nerves. 
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Dislocations  are  classed  as  simple,  compound,  and  complicated. 
In  a  simple  dislocation  the  articular  ends  are  separated  without  injury 
to  the  surrounding  tissues.  In  a  compound  dislocation  the  ligaments 
around  the  joint  are  tom.  In  a  complicated  dislocation  the  muscles, 
vessels,  and  nerves  are  injured. 

The  S3maptoms  are:  Pain,  swelling,  discoloration,  rigidity;  the  nat¬ 
ural  position  of  the  limb  is  changed;  the  length  is  altered. 

TREATMENT. 

Restore  the  bone  to  normal  position  and  hold  it  in  place.  To 
properly  reduce  the  dislocation,  some  surgical  skill  and  knowledge  of 
the  anatomy  of  joints  are  required.  First-aid  men  should  never  try 
to  reduce  any  dislocations  except  those  of  the  jaw  and  fingers. 

SPRAINS. 

A  sprain  is  a  twisting  or  wrenching  of  a  joint,  producing  a  tearing 
of  the  ligaments  and  sometimes  of  the  surrounding  soft  parts.  It  is 
followed  by  severe  pam  and  marked  swelling  and  discoloration. 
Sprains  are  important  injuries  and  should  be  properly  treated  imme¬ 
diately,  as  sometimes  permanent  disability  may  foUow  failure  to  give 
them  proper  care.  They  are  very  often  more  serious  than  a  fracture. 

TREATMENT. 

Let  the  injured  person  rest;  elevate  the  injured  part  and  fix  it  in 
place  either  with  splints  or  by  wrapping  the  joint  tightly  with  a  roller 
bandage  or  with  adhesive  plaster.  Give  hot  or  cold  applications 
by  placing  the  injured  part  in  hot  or  cold  water  or  by  the  application 
of  towels  wrung  out  of  ice  water  or  hot  water. 

STRAINS. 

A  strain  is  the  wrenching  or  tearing  of  a  muscle  or  tendon  and  is 
usually  caused  by  violent  exertion  or  sudden  unexpected  movements. 
A  strain  generally  occurs  in  the  muscles  or  tendons  of  the  arms  or 
legs.  The  symptom  is  sudden,  sharp,  excruciating  pain. 

TREATMENT. 

Let  the  injured  person  rest;  bandage  the  injured  part  tightly  or 
apply  adhesive  plaster.  It  is  sometimes  necessary  to  prevent  move¬ 
ment  of  the  part  by  splinting. 

BURNS  AND  SCALDS. 

Burns  are  caused  by  exposure  of  the  body  to  dry  heat,  such  as  the 
heat  of  fire  or  explosions  of  gas  and  powder,  whereas  scalds  are  pro¬ 
duced  by  moist  heat,  as  the  heat  of  boiling  water  or  steam.  The 
danger  from  a  burn  depends  on  its  depth  and  extent,  and  also  on  the 
age  and  general  condition  of  the  person  injured. 
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Burns  are  divided  into  tliree  classes  according  to  depth.  A  first- 
degree  burn  is  simply  a  scorching  or  reddening  of  the  outer  surface 
of  the  epidermis  (skin).  A  second-degree  burn  involves  and  de¬ 
stroys  the  entire  thickness  of  the  skin.  A  third-degree  burn  destroys 
not  only  the  skin  but  also  the  tissue  beneath,  sometimes  entirely  to 
the  bone. 

The  symptoms  in  a  first-degree  burn  are:  Severe,  burning  pain, 
reddening  of  the  skin,  formation  of  blisters;  in  a  second-degree  burn, 
destruction  of  the  skin;  in  a  third-degree  burn,  destruction  of  the 
skin  and  some  of  the  tissue  beneath.  In  severe  burns  shock  is 
present. 

TREATMENT. 

CarefuUy  remove  the  clothing  from  the  burned  surface  and  exclude 
the  air  as  quickly  as  possible  (see  Dressing  of  burns’ 0,  aiid  treat 
for  shock  (see  Shock”). 

ELECTRIC  SHOCK. 

Accidents  from  electricity  are  common  about  mines.  The  ordi¬ 
nary  trolley  wire  in  mines  carries  500  volts,  incandescent  and  arc- 
Hght  currents  carry  2,500  to  3,000  volts.  Contact  with  a  live  wire, 
and  the  passage  of  these  powerful  currents  through  the  body,  cause 
dangerous  shocks,  burns,  and  even  death.  Live  wires  tliroughout 
the  mines  should  be  carefully  insulated  and  men  working  about 
electric  machinery  should  be  careful  to  avoid  contact  with  wires. 

The  symptoms  of  electric  shock  are:  Sudden  loss  of  consciousness; 
absence  of  respiration,  or  if  present,  very  light  and  may  not  be  ob¬ 
servable;  very  weak  pulse;  and  burns  at  point  of  contact.  Always 
rescue  a  sufferer  as  quickly  as  possible,  being  careful  not  to  get  m 
contact  with  the  live  whe.  Lose  no  time  in  looking  for  a  switch  for 
turning  off  the  current;  if  there  is  one  near  at  hand  open  at  once. 
If  there  is  a  drill,  mine  auger,  or  any  piece  of  wire  at  hand  throw  it 
across  the  troUey  wire  and  rail  at  once.  By  so  doing  the  circuit  breaker 
in  the  power  house  wdl  be  thrown  out  and  the  current  cut  off.  Such 
action  may  cause  injury  to  the  other  working  parts  of  the  mine, 
but  when  a  human  life  is  at  stake,  all  the  wires  should  be  cut  if 
necessary.  Life  should  come  fu’st  and  the  mine  afterwards.  If  no 
wire  or  drill  long  enough  to  reach  from  the  wire  to  the  rail  is  at  hand, 
you  may  proceed  to  remove  the  victim  from  the  current,  but  first 
get  a  dry  board,  piece  of  wood,  or  paper  and  put  it  under  your  feet, 
and  protect  the  hand  you  lise  with  your  cap,  coat,  or  any  dry  non¬ 
conducting  material,  so  as  not  to  make  a  circuit.  If  possible  use  one 
hand  only,  placing  the  other  behind  you.  If  you  do  use  both  hands 
to  remove  the  man  from  the  ground,  make  sure  that  both  your  hands 
and  your  feet  are  well  insulated  so  that  you  will  not  be  caught  in  the 
same  contact  as  your  patient. 
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Another  way  is  to  take  your  belt  or  handkerchief  or  a  piece  of  rope 
and  loop  it  over  the  patient’s  feet  if  he  is  lying  on  the  wire,  and  thus 
pull  liim  off.  If  an  ax  is  near  at  hand  use  it  to  cut  the  wire,  but  first 
make  sure  that  the  handle  is  dry. 

TREATMENT. 

After  the  patient  has  been  freed  from  the  wire,  do  not  stop  to 
loosen  his  clothing,  but  begin  giving  artificial  res])iration  at  once. 

SUIT^OCATION  AND  ASPHYXIATION. 

Suffocation  or  asphyxiation  may  be  caused  either  by  something 
that  blocks  the  windpipe  and  prevents  air  from  entering  the  lungs, 
or  by  the  inhalation  of  gas  that  acts  as  a  poison  itself  or  prevents 
the  air  from  entering  the  lungs.  In  mines  suffocation  and  asphyxia¬ 
tion  are  most  commonly  caused  by  breathing  smoke,  carbon  dioxide, 
carbon-monoxide  gas,  and  atmospheres  deficient  in  oxygen. 

TREATMENT. 

Quickly  get  the  patient  to  fresh  air,  do  not  stop  to  loosen  Ids 
clotldng,  but  give  artificial  respiration  at  once.  f 

There  are  several  methods  of  performing  artificial  respiration.  The 
two  most  effective  methods,  namely,  the  Schaefer  method  and  tlie 
Silvester  method,  are  described  below.  The  following  description  of 
the  method  of  teaching  and  applying  the  Schaefer  method  was  pre¬ 
pared  by  the  commission  on  resuscitation  from  electric  shock,  repre¬ 
senting  the  American  Medical  Association,  the  National  Electric 
Light  Association,  and  the  American  Institute  of  Electrical  Engineers. 
The  commission  recommended  the  Schaefer  over  all  otlier  methods. 

SCHAEFER  METHOD  OF  ARTIFICIAL  RESPIRATION. 

Remove  the  victim  to  fresh  air  as  quickly  as  possible.  Rapidly 
feel  with  tlie  finger  in  his  mouth  and  throat  and  remove  any  foreign 
body  (tobacco,  false  teeth,  etc.);  then  begin  artificial  respiration  at 
once.  Proceed  as  follows : 

Lay  the  subject  on  his  belly  with  arms  extended  as  straight  for¬ 
ward  as  possible  and  with  face  to  one  side  so  that  his  nose  and  mouth 
are  free  for  breathing  (fig.  7).  Let  an  assistant  draw  forward  the 
subject’s  tongue. 

Kneel  straddhng  the  subject’s  thighs  and  facing  his  head;  rest  the 
palms  of  your  hands  on  his  loins  (on  the  muscles  of  the  small  of  the 
back),  with  the  fingers  spread  over  the  lowest  ribs  (fig.  7). 

With  arms  held  straight,  fingers  forward,  slowly  swing  forward  so 
that  the  weight  of  your  body  is  gradually  and  without  violence  brought 
to  bear  upon  the  subject  (fig.  8).  This  act  should  take  two  to  three 
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seconds.  Then  immediately  swing  backward  so  as  to  remove  the 
pressure,  returning  to  the  position  shown  in  figure  7.  Repeat  regu¬ 
larly  12  to  15  times  per  minute  the  swinging  forward  and  backward, 
completing  a  respiration  in  four  or  five  seconds. 


Figure  7. — Schaefer  method  of  artificial  respiration.  Inspiration. 


As  soon  as  this  artificial  respiration  has  been  started  and  while  it 
is  being  conducted  an  assistant  should  loosen  any  tight  clothing  about 
the  subject’s  neck,  chest,  or  waist.  Continue  the  artificial  respiration 
without  interruption  until  natural  breathing  is  restored  (if  necessary 
two  hours  or  longer)  or  until  a  physician  arrives.  If  natural  breath¬ 
ing  stops  after  having  been  restored,  use  artificial  respiration  again. 


Figure  8.— Schaefer  method  of  artificialjespiration.  Expiration. 


Do  not  put  any  liquid  in  the  patient’s  mouth  until  he  is  fuUy  con¬ 
scious. 

Give  the  patient  fresh  air,  but  keep  him  warm. 

Send  for  the  nearest  doctor  as  soon  as  the  accident  is  discovered. 
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SILVESTER  METHOD  OP  ARTIFICIAL  RESPIRATION. 

Place  the  patient  on  his  back,  fold  a  blanket  or  coat,  and  put  it 
under  his  shoulders  so  as  to  throw  the  chest  forward. 

Press  open  his  mouth,  grasp  his  tongue,  draw  it  forward,  and  let 
an  assistant  hold  it  or  tie  it  out  with  a  gauze  bandage  or  a  shoestring, 
or  tear  a  handkerchief  into  strips  and  tie  them  together,  thus  making 
a  string.  Place  the  bandage  or  string  over  the  tongue,  draw  the  ends 
down,  one  on  either  side  of  the  jaw,  crossing  them  underneath  the 
chin,  and  bring  back  one  end  to  each  side  of  the  head.  Tie  the  ends 
on  top  of  the  head.  This  action  holds  the  tongue  forward.  In  an 
emergency,  the  tongue  can  be  held  forward  with  a  safety  pin. 

The  Bureau  of  Mines  relief  kit  contains  an  oral  screw  Avith  which  to 
force  open  the  jaws,  a  pair  of  tongue  forceps  for  grasping  the  tongue 
and  drawing  it  forward,  a  glass  tube  in  which  there  is  a  curved 
needle,  and  a  sterile  catgut  thread.  In  case  of  emergency,  the  first- 
aid  man  can  run  the  needle  and  thread  through  the  tongue  and  thus 
hold  it  out.  Every  first-aid  miner  is  required  to  carry  one  of  these 
cases  at  all  times. 

After  getting  the  tongue  out,  kneel  by  the  patient’s  head,  grasp 
both  arms  just  below  the  elbows,  and  draw  them  upward  and  back¬ 
ward  toward  you  as  far  as  they  will  go  (fig.  9).  This  action  allows  air 
to  enter  the  lungs,  producing  inspiration.  Then  raise  the  arms  and 
bring  them  inward  and  downward  to  the  chest,  applying  pressure 
sufficient  to  expel  the  air,  thus  producing  expiration  (fig.  10).  These 
movements  should  be  performed  at  the  rate  of  16  to  18  times  per 
minute.  As  soon  as  signs  of  life  appear  the  lower  limbs  should  be 
elevated  and  rubbed  vigorously  toward  the  heart.  Hot  applications 
should  be  used  over  the  heart  if  practicable.  If  there  is  no  sign  of 
life,  keep  up  the  artificial  respiration  for  at  least  two  hours,  as  the 
patient  may  be  breathing,  although  not  appearing  to  be  doing  so. 
Some  patients  have  been  revived  after  several  hours  of  hard  work. 
If  the  patient  regains  consciousness  and  is  able  to  swallow,  give  hot 
coffee  or  half- teaspoonful  doses  of  aromatic  spirits  of  ammonia  and 
treat  as  in  shock.  (See  ^ ‘Shock.’’) 

USE  OP  RESUSCITATION  DEVICES. 

In  all  cases  of  insufficient  respiration — that  is,  when  the  patient 
breathes  regularly  but  very  slowly— artificial  respiration  should  not 
be  given,  either  by  the  Schaefer  or  the  Silvester  method,  but,  if  pos¬ 
sible,  nature  should  be  allowed  to  restore  the  natural  rate  of  breathing 
unaided. 

The  patient  may  with  advantage  be  allowed  to  breathe  pure 
oxygen,  which  may  be  supplied  from  a  cylinder  containing  the  gas 
under  pressure;  a  reducing  valve  to  lower  the  pressure,  and  a  breath¬ 
ing  bag  with  connecting  tubes,  face  mask,  and  inspiratory  and 
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Figure  9.— Sjivester  method  of  artificial  respiration.  Extending  the  arms. 
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Figure  10.— Silvester  method  of  artiftcial  respiration.  Pressing  the  forearms  against  the  chest. 
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expiratory  valves  being  used.  The  oxygen  may  be  supplied  by  an 
oxygen  generator;  if  this  be  done,  no  reducing  valve  will  be  necessary. 

Various  types  of  mechanical  devices  for  reviving  asphyxiated 
persons  have  been  devised  and  one  or  two  have  been  widely  used. 
Since  the  first  edition  of  this  circular  was  printed  a  committee  on 
resuscitation  from  mine  gases,  appointed  at  the  recommendation  of 
the  American  Medical  Association  to  advise  the  Bureau  of  Mines^ 
has  made  a  report  on  the  use  of  such  devices. 

This  committee  has  declined  to  recommend  any  of  the  mechanical 
resuscitation  devices  that  it  examined,  giving  the  following  reasons : 

1.  Artificial  respiration  by  mechanical  devices  is  seldom  practicable 
in  mines  because  these  devices  are  heavy  and  are  rarely  available  in 
time  to  make  their  use  effective.  If  a  man^s  breathing  has  stopped, 
a  delay  of  one  or  two  minutes  in  administering  artificial  respiration 
is  liable  to  be  fatal.  For  this  reason  manual  methods,  such  as  the 
Schaefer,  which  can  be  applied  immediately,  are  preferable  to  any 
mechanical  device. 

2.  ^The  lungs  of  the  patient  are  liable  to  be  injured  by  the  repeated 
suction  of  air  by  some  types  of  resuscitation  apparatus. 

3.  In  cases  of  poisoning  by  carbon  monoxide,  a  high  percentage  of 
oxygen  in  the  air  inhaled  by  the  victim  is  more  important  than  the 
extent  to  which  the  lungs  are  filled  or  emptied  by  mechanical  means. 
Carbon  monoxide  poisons  a  man  by  combining  with  the  red  coloring 
matter  of  his  blood  and  thus  preventing  the  blood  from  carrying  the 
necessary  amount  of  life-giving  oxygen  to  the  tissues  of  his  body.  A 
victim  of  carbon-monoxide  poisoning  can  be  revived  if  the  carbon 
monoxide  that  his  blood  has  absorbed  can  be  replaced  by  oxygen. 
The  blood  of  a  living  man  is  never  completely  saturated  with  carbon 
monoxide,  and  a  man  who  has  been  overcome  by  breathing  carbon 
monoxide  can  be  revived,  if  he  is  not  too  far  gone,  by  causmg  him  to 
breathe  pure  oxygen.  As  ordinary  ah  is  only  about  one-fifth  oxygen, 
the  blood  can  absorb  five  times  as  much  oxygen  when  a  man  breathes 
pure  oxygen  as  when  he  breathes  ordinary  ah.  For  this  reason  oxy¬ 
gen,  if  obtainable,  should  be  given  to  men  overcome  by  white  damp 
or  afterdamp.  The  oxygen  should  be  given  in  the  manner  already 
stated;  that  is,  by  a  breathing  bag  properly  connected  to  a  source  of 
supply  and  a  face  mask  having  suitable  valves.  In  case  a  man  can 
not  breathe,  the  Schaefer  or  Silvester  method  of  artificial  resphation 
should  be  used  to  cause  the  oxygen  to  enter  the  lungs. 

BANDAGES. 

Bandages  are  used  to  keep  dressings  in  place,  to  retain  splints  on 
broken  limbs,  to  stop  bleeding  by  pressure,  and  as  slings.  The 
kinds  of  bandages  in  use  are  the  triangular  bandage,  the  roller  bandage, 
and  the  special  bandage  of  the  United  States  Army. 
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THE  TRIANGULAll  BANDAGE. 


The  triangular  bandage  is  particularly  useful  in  general  first-aid 
work,  as  it  can  be  easily  made  and  is  not  difficult  to  apply.  The 
material  used  in  making  a  tri¬ 
angular  bandage  should  be  un¬ 
bleached  cotton  cloth,  linen,  or 
muslin;  some  are  made  of  a  kind 
of  cheesecloth,  but  they  are  too 
soft  and  are  difficult  to  fold  prop¬ 
erly.  Bed  sheeting  or  pillow¬ 
cases  make  good  triangular  band¬ 


ages. 


Figure  11. — Reef  knot,  tightened  and  loosened. 


Whatever  the  cloth  used,  it 
should  be  in  the  form  of  a  34  to  40 
inch  square.  Folded  diagonally 
from  corner  to  corner  it  forms  a 
triangle,  and  by  cutting  across  the 
long  side  or  base  two  triangular 
bandages  are  made.  The  angles 
at  each  end  of  the  base  are  called  the  extremities  or  ends  of  the  tri- 
angle,  and  the  angle  opposite  the  base  is  called  its  apex  or  point. 

When  a  triangular  band¬ 
age  is  loosely  rolled  to¬ 
gether  or  folded  over  and 
over  from  the  apex  toward 
the  base  it  is  called  a 
cravat.  The  ends  of  the 
triangular  bandage  may 
be  fastened  either  by  pin¬ 
ning  or  knotting.  For 
pinning,  safety  pins  should 
bo  used.  For  knotting, 
the  reef  or  ffat  knot  (fig. 
11)  should  be  used,  be¬ 
cause  it  will  not  slip  and 
it  is  more  easily  untied. 

The  triangular  bandage 
may  be  used  to  hold  dress¬ 
ings  on  wounds,  to  hold 
splints,  as  a  sling,  and  as 

Figure  12. — Open  triangular  liandage  applied  to  the  head.  a  toumiquot. 


APPLICATION  OF  THE  OPEN  TRIANGULAR  BANDAGE  TO  THE  HEAD. 


In  applying  the  open  triangular  bandage  to  the  head  (fig.  12), 
place  the  base  of  the  bandage  on  the  forehead,  pass  the  triangle  over 
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the  head,  and  allow  the  apex  to  hang  down  the  back  toward  the  neck. 
Cross  the  ends  at  the  back  of  the  head,  bring  them  around  to  the 

forehead,  and  tie;  then  bring 
the  apex  up  on  the  back  of  the 
head  and  pin  to  the  bandage 
on  top  of  the  head. 


Figure  13.— Cravat  bandage  applied  to  the  head. 


In  applying  the  cravat  band¬ 
age  to  the  head  (fig.  13),  place 
the  center  of  the  bandage  on 
the  side  of  the  face  about  in 
Ime  with  the  ears.  First  bring 
one  end  over  the  top  of  the 
head,  then  pass  the  other  end 
under  the  chin  and  up  over  the 
face,  crossing  the  ends  in  front 
of  the  opposite  ear.  Then  bring 
one  of  the  ends  around  the 
back  of  the  head  and  the  other 
around  the  forehead  and  tie  the 
bandage  just  above  the  ear  at 
the  starting  point. 


APPLICATION  OF  THE  CRAVAT  BANDAGE 
TO  THE  HEAD. 


EYE  DRESSINGS. 


Figure  14. — Cravat  bandage  applied  to  the  eye.  First 

method. 


In  dressing  the  eye,  fold  the 
triangular  bandage  mto  a  cra¬ 
vat  and  place  the  center  of  the 
bandage  on  the  injured  eye; 
run  one  end  around  the  side 
of  the  face  and  the  other  around 
the  opposite  side  of  the  head; 
cross  at  the  back  of  the  neck, 
and  return  the  ends  to  the  front 
agam,  and  tie  above  the  eye 
(fig.  14). 

A  good  dressing  for  the  eye 
and  one  that  will  better  remain 
in  place  than  the  cravat  de¬ 
scribed  is  used  as  follows : 

Take  a  piece  of  l-inch  roller 
bandage  about  18  mches  long 
and  also  a  cravat  bandage. 


Place  the  piece  of  roller  bandage  over  the  head,  letting  one  end  hang 
down  the  back  of  the  neck  and  the  other  end  hang  down  over  the 
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uninjured  eye.  Then  place  the  center  of  the  cravat  on  the  injured 
eye  and  run  the  ends  around  the  head  as  described  in  the  eye  dress¬ 
ing  first  mentioned,  Eeturn  the  ends  and  tie  on  the  injured  eye. 
Now  bring  the  two  ends  of  the  roller  bandage  together  on  top  of 
the  head  and  tie  (fig.  15).  This  leaves  the  well  eye  uncovered  and 
enables  the  patient  to  see. 


USE  OP  TRIANGULAR  BANDAGE  FOR  THE 
SHOULDER. 

There  are  two  methods  of  ap- 
])lying  a  triangular  bandage  to 
the  shoulder. 

Ill  the  first  method  (fig.  16) 
the  base  of  the  triangle  is  })laced 
on  the  outer  side  of  the  arm  near 
the  shoulder  and  the  two  ends 
carried  around  the  arm  and  tied. 
The  apex  is  brought  up  over  the 
shoulder.  In  order  to  hold  it  in 
position  another  cravat  bandage 
is  placed  loosely  around  the  neck, 
or  an  arm  sling  is  used,  the  apex 
of  the  first  bandage  passing  under 
the  bandage  used  as  the  arm 
sling  and  being  pinned  in  place. 

In  the  second  method  (fig.  17) 
the  base  of  the  triangle  is  placed 
on  top  of  the  shoulder,  the  apex 
hanging  down  over  the  shoulder 
on  the  arm,  and  the  ends  are 
carried  down  under  the  arm, 
crossed,  brought  back  around 
the  arm  over  the  apex,  and  tied. 
The  apex  is  then  turned  back  over 
the  knot  toward  the  shoulder 
and  pinned. 


Figure  15. — Cravat  bandage  applied  to  the  eye. 
Second  method. 


DRESSING  THE  ELBOW. 

In  dressing  the  elbow  with  the  triangular  bandage  (fig.  18),  place 
the  base  of  the  triangle  on  the  arm  below  the  elbow,  the  apex  passing 
up  the  arm  above  the  elbow.  Bring  the  two  ends  to  the  inside 
and  cross  at  the  bend  of  the  elbow.  Then  return  the  ends  around 
the  arm,  tying  them  on  the  back  of  the  arm  above  the  elbow  and 
over  the  apex  of  the  bandage.  Bring  the  apex  down  over  the  point 
of  the  elbow,  and  pin, 
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DRESSING  THE  ARM. 

In  dressing  the  arm,  place  the  apex  of  the  triangle  on  the  upper 
part  of  the  arm,  fold  one  end  in  between  the  bandage  and  the  arm, 
and  wrap  the  other  around  the  arm  as  many  times  as  it  wiU  go  and 
tuck  it  under  or  2:)in  it  at  its  termination  with  a  safety  pin  (fig.  19). 


Figure  16.— Open  triangular  bandage  applied  to  the  shoulder.  First  method. 

HAND  DRESSINGS. 


In  dressing  the  hand  with  an  open  triangular  bandage  (fig.  20), 
place  the  base  of  the  triangle  on  the  inner  side  of  the  wrist.  Bring 
the  apex  down  over  the  palm  of  the  hand  and  run  it  around  the 
tips  of  the  fingers  back  over  the  back  of  the  hand  to  a  point  above 
the  wrist  Cross  the  ends,  one  on  either  side  of  the  hand,  around  the 
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forearm  and  tie  on  the  outer  side  of  the  wrist.  Bring  the  apex 
down  over  the  knot,  and  pin. 

In  dressing  the  hand  with  a  cravat  bandage  (fig.  21),  place  the 
center  of  the  cravat  across  the  palm  of  the  hand,  brmg  one  end  up 


Figure  17.— Open  triangular  bandage  applied  to  the  shoulder.  Second  method. 


between  the  forefinger  and  the  thumb  and  the  other  around  the 
little-finger  side  of  the  hand;  then  bring  the  ends  up  to  the  back  of 
the  wrist,  cross  them,  bring  them  around  the  wrist,  and  tie  or  pin 
them. 
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BANDAGING  THE  CHEST. 

In  bandaging  the  chest  (fig.  22),  jdace  the  iiase  of  the  triangle  on 
the  front  of  the  chest  and  pass  the  two  ends  around  under  the 
arms  and  tie  at  the  back.  Cany  the  apex  up  over  the  shoulder 
and  fasten  to  the  ends.  If  the  apex  is  not  long  enough  to  allow  fas¬ 
tening,  lengthen  it  by  adding  to  it  a  piece  of  roller  bandage.  This  dress¬ 
ing  can  be  applied  to  the  back  by  placing  the  base  of  the  triangle  at  the 
back  and  carrying  out  the  method  described  for  dressing  the  chest. 


Figure  18.— Open  triangular  bandage  applied  to  Figure  19.— Open  tri- 

the  elbow.  angular  bandage  ap¬ 

plied  to  the  arm. 

BANDAGING  THE  GROIN. 

In  applying  the  triangular  bandage  to  the  groin  (fig.  23),  place  the 
base  of  the  triangle  on  the  outer  side  of  the  thigh  below  the  groin, 
carry  the  two  ends  around  the  leg,  cross  behind,  bring  back  to  the 
front  of  the  thigh,  and  tie.  To  fasten  the  apex,  which  is  passed  up 
over  the  groin  in  front  to  a  level  with  the  navel,  place  a  cravat  band¬ 
age  around  the  waist,  bring  the  apex  over  it,  fold  it  down,  and  pm 
it  to  the  body  of  the  triangle. 
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BANDAGING  THE  HIP. 

The  hip  dressing  is  almost  the  same  as  that  for  the  groin.  Place 
the  apex  of  the  triangle  on  the  hip  and  carry  out  the  method  described 
in  the  groin  dressing.  To  dress  the  buttock,  ])lace  the  apex  of  the 
triangle  on  the  buttock  and  carry  out  the  method  described  for  the 
groin  dressing. 

KNEE  DRESSING. 

In  applying  the  triangular  bandage  to  the  knee,  place  the  apex  of 
the  triangle  on  the  leg  above  the  knee,  and  the  base  of  the  triangle 
below  the  knee.  Brhig  the  ends  around  either  side  of  the  leg,  cross 


Figure  20. Open  triangular  bandage  Figure  21. — Cravat  bandage  applied  to  the  hand. 

applied  to  the  hand. 

them  at  the  back  of  the  knee,  pass  them  around  the  leg  to  the  front, 
and  tie  above  the  knee.  Bring  the  apex  down  over  the  knot,  and  pin. 

CIRCULAR  DRESSING  OP  THE  ARM  OR  LEG  WITH  THE  CRAVAT  BANDAGE. 

To  apply  a  cravat  bandage  with  the  circular  dressing  to  the  leg  or  arm, 
])lace  the  center  of  the  cravat  on  the  injured  part ;  carry  the  ends  around 
the  leg  or  arm,  one  on  either  side,  and  tie  where  the  bandage  started. 

APPLYING  CRAVAT  BANDAGE  TO  THE  FOOT. 

To  apply  a  cravat  bandage  to  the  foot,  j^lace  the  centei  of  the 
bandage  on  the  bottom  or  sole  of  the  foot.  Bring  the  ends  up  over 
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the  instep  and  around  the  ankle,  crossing  the  instep  in  front  of  the 
ankle,  then  around  the  leg  crossing  behind  the  back  of  the  ankle. 

Bring  the  ends  back  to  the 


Figure  22. — Open  triangular  bandage  applied  to  the  chest. 


Figure  23.— Open  triangular  bandage  applied  to  the  groin. 


front  of  the  ankle,  and  tie. 

To  apply  the  open  trian¬ 
gular  bandage  to  the  foot, 
place  the  base  of  the  tri¬ 
angle  on  the  back  of  the 
ankle.  Bring  the  apex 
down  over  the  sole  of  the 
foot,  around  the  toes,  back 
over  the  top  of  the  foot, 
and  up  the  leg  to  a  point 
above  the  anlde  in  front. 
Then  bring  the  ends  around 
the  ankle  to  the  front,  and 
tie.  Fold  the  apex  down 
over  the  knot,  and  pin. 

APPLYING  THE  TRIANGULAR  BAND¬ 
AGE  TO  THE  ABDOMEN. 

To  apply  the  triangular 
bandage  to  the  abdomen 
(fig.  24),  place  the  apex  of 
the  triangle  high  up  on  the 
abdomen,  with  the  base  just 
above  the  scrotum  and 
crotch.  Kun  the  right  ex¬ 
tremity  (if  applying  it  to  the 
left  side  of  the  abdomen,  or 
left  extremity  if  applying  to 
the  right  side  of  the  abdo¬ 
men)  around  the  body  to  the 
point  of  the  hip.  Take  the 
left  extremity  down  around 
the  left  thigh  (if  the  left  side 
is  being  dressed,  or  right 
thigh  if  the  right  side  is  be¬ 
ing  dressed)  and  out  to  join 
the  right  extremity,  and  tie 
upon  the  groin.  If  the  ends 
are  too  short  they  can  be 
lengthened  by  a  piece  of 
roller  bandage.  To  hold  the 
apex,  turn  a  cravat  bandage 
around  the  body,  fold  the 
apex  underneath  it,  and  pin. 


BANDAGE  FOR  THE  BODY  FROM 
NECK  TO  WAIST. 
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To  cover  the  body  from 
neck  to  waist  four  trian¬ 
gular  bandages  are  re¬ 
quired.  (See  fig.  25.) 
Place  the  base  of  the 
first  on  the  front  of  the 
body  at  the  waist  line, 
bring  the  apex  up  over 
the  front  of  the  chest  to 
the  top  of  the  shoulder; 
pass  the  two  ends,  one 
on  either  side,  around  the 
body  under  the  arms  to 
the  back,  tie  one  end  with 
a  slipknot  to  the  other; 
draw  the  bandage  tight, 
bring  the  long  end  up  the 
back,  over  the  shoulder, 
and  tie  to  the  apex  in 
front.  If  the  end  is  not 
long  enough  to  allow  t}dng 
to  the  apex,  tie  a  piece  of 
roller  bandage  or  a  hand¬ 
kerchief  to  it.  The  second 
triangular  bandage  is  ap¬ 
plied  in  the  same  way,  ex¬ 
cept  that  the  long  end  is 
passed  over  the  opposite 
shoulder.  The  two  band¬ 
ages  cover  the  entire  chest 
in  fiont.  Cover  the  back 
with  the  third  and  fourth 
bandages  by  placing  the 
bases  of  the  bandages  on 
the  back  at  the  waist  line 
and  t}dng  the  bandages 
in  the  manner  described 
above. 

THE  ROLLER  BANDAGE. 

The  roller  bandage  is 
made  from  muslin,  flan¬ 
nel,  gauze,  or  cheesecloth. 
It  varies  in  length  and 
width.  It  is  wound  on 
itself  to  form  a  tight  roll. 


Figure  24. — Open  triangular  bandage  applied  to  the  abdomen. 


F'igure  25. — Four  triangular  bandages  applied  to  cover  the 
body  entirely  from  neck  to  waist. 
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Tlie  roller  bandage  is  more  dilFicult  to  apply  than  is  the  triangular 
bandage.  Never  apply  a  bandage  carelessly.  A  well-applied  band¬ 
age  is  one  that  is  made  with  the  least  material,  and  consequently  is  the 
least  liable  to  get  loose.  Avoid  useless  turns;  they  are  only  a  waste 
of  good  material.  Apply  a  bandage  firmly  and  evenly,  but  not  too 


Figure  26. — Starting  roller  bandage  and  making  reverse  turns. 


tightly  or  too  loosely.  If  the  bandage  is  too  tight  it  makes  the 
patient  uncomfortable,  causing  swelling  and  pain.  If  the  bandage  is 
too  loose  it  slips  off.  To  start  a  roller  bandage,  begin  at  the  smaller 
part  and  work  toward  the  larger  part.  (See  fig.  26.)  In  bandaging 
a  leg  or  arm  start  at  the  wrist  or  ankle  and  wrap  upward.  Secure 

the  bandage  by  wrapping 
two  circular  turns  at  the 
starting  and  finishing 
points. 


In  applying  a  roller  band¬ 
age  to  the  right  side  of  the 
head  (hg.  27),  use  a  roll  5 
yards  long  and  2  inches 
wide. 

Make  two  circular  turns 
around  the  head  from  left 
to  right.  Press  or  loop  the 
bandage  at  a  point  on  the 
forehead  above  the  riMit 

o 

eye.  Carry  the  roU  upward 
half  the  vidth  of  the  cir¬ 
cular  turn  and  then  downward  until  it  is  on  a  level  vith  the  circular 
turn  on  the  back  of  the  neck.  Bring  the  roU  around  again  and  at 
a  point  above  the  right  eye  pin  the  bandage.  Make  a  half  turn;  carry 
it  stiU  higher  on  the  head;  then  bring  the  roU  down  around  the  back 
of  the  head.  Pin  the  bandage,  make  a  half  turn,  and  finish  vdth  two 
circular  turns  around  the  head. 


Figure  27.— Roller  bandage  applied  to  right  side  of  head. 


BANDAGE  FOR  THE ,  RIGHT  SIDE 
OF  THE  HEAD. 
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BANDAGE  TO  COVER  THE  ENTIRE  HEAD. 

To  bandage  the  entire  head,  use  a  roll  5  yards  long  by  2j  inches 
wide.  Begin  at  the  forehead.  Make  two  circular  turns  around 
the  head.  Pin  the  bandage  in  front,  just  above  the  nose  and  be¬ 
tween  the  eyes;  then  carry  the  roll  over  the  head  to  join  the  turns 
on  the  back  of  the  head.  Pin  the  bandage  at  this  point.  Bring  the 
roll  back  over  the  head,  covering  one-half  of  the  first  turn.  Keep 
going  from  front  to  back  and  back  to  front,  first  on  one  side  and  then 
on  the  other  side  of  the  head,  until  the  head  is  completely  covered. 
Finish  with  two  circular  turns  around  the  head. 

This  bandage  is  rather  difficult  for  one  man  to  apply  unless  he  pins 
the  bandage  with  each  turn  at  the  points  where  it  is  folded  in  front 
and  behind.  It  is  more  secure  when  pinned  in  that  way,  but  with  an 
assistant  to  hold  the  folds  at  the  front  and  back  of  the  head  until  the 
head  is  covered  the  ends  of  the  turns  can  be  held  in  place  with  the 
final  circidar  turns. 

BANDAGE  FOR  LEFT  EYE. 

To  bandage  the  left  eye,  use  a  roll  5  yards  long  by  2  inches  wide. 
Begiii  above  the  right  ear.  Make  two  complete  circular  turns  around 
the  head,  from  left  to  right.  Then  bring  the  roll  well  down  around  the 
back  of  the  head  and  up  over  the  left  ear  and  cheek,  the  lower  edge 
crossing  the  bridge  of  the  nose.  Complete  the  turn  by  bringing  the 
roll  well  up  on  the  right  side  of  the  head.  Make  a  second  and  a  third 
turn  in  such  a  way  that  each  covers  one-half  the  width  of  the  previous 
turn.  Complete  the  bandage  with  two  circular  turns  around  the  head. 
Pin  securely.  The  tip  of  the  left  ear  should  be  left  uncovered. 

If  the  right  eye  needs  bandaging,  begin  above  the  left  ear  and  carry 
out  the  same  method  as  described  for  the  left  eye. 

BANDAGE  FOR  THE  SHOULDER. 

To  bandage  the  shoulder,  use  a  roll  8  yards  long  by  2  inches  wide. 
Begin  on  the  outer  side  of  the  arm  below  the  shoulder.  Make  two 
turns  around  the  arm  near  the  armpit.  Carry  the,  roll  across  the 
chest  to  the  other  armpit  and  return  across  the  back  to  the  outer 
side  of  the  arm.  Bring  the  roll  around  the  arm  so  that  it  covers  the 
upper  half  of  the  first  bandage,  then  carry  the  bandage  around  the 
body  again  and  continue  in  this  manner  until  the  whole  shoulder  is 
covered.  Secure  the  end  wdth  a  safety  pin. 

BANDAGE  FOR  THE  ELBOW. 

To  bandage  the  elbow,  use  a  roll  5  yards  long  by  2  inches  wide. 
Begin  directly  over  the  point  of  the  elbow.  Make  two  turns  around 
the  arm,  carry  the  bandage  downward  one-half  the  width  of  the  first 
two  turns,  and  then  around  the  forearm.  Cross  at  the  bend  of  the 


46 


FIKST-AID  INSTRUCTIONS  FOR  MINERS. 


elbow  and  carry  the  bandage  up  the  arm,  covering  one-half  of  the 
previous  turns.  Repeat  the  figure-8  turn  two  or  three  times  (fig.  28). 

Finish  the  bandage  with  two  circular  turns 
around  the  arm,  and  pin  with  a  safety  pin. 


BANDAGE  FOR  THE  HAND. 


Use  a  roll  6  yards  long  and  inches  wide. 
Begin  with  two  turns  at  the  wrist.  Bring  the 
roll  over  the  back  of  the  hand  to  the  outer 
side  of  the  little  finger,  around  the  palm  of  the 
hand,  up  between  the  index  finger  and  thumb 
across  the  back  of  the  hand,  and  around  the 
palm  of  the  hand  the  second  time.  Then  carry 
the  roll  over  the  back  of  the  hand  so  as  to  cover 
one-half  of  the  previous  turns.  Repeat  these 
turns  until  the  hand  is  covered.  Finish  the 
bandage  at  the  wrist.  It  is  necessary  to  make 
three  or  four  turns  to  cover  the  entire  hand. 

riGURE-8  BANDAGE  FOR  THE  UPPER  ARM. 

Figure  28.— Roller  bandage  ap.  Use  a  roll  5  yards  loiig  by  2h  iiiches  wdde. 
plied  to  elbow.  Begin  at  the  elbow.  Make  two  circular  turns 

around  the  arm.  Carry  the  bandage  up  and  around  the  arm,  down 
and  around  it.  Thus  a  figure  8  is  made.  The  lower  loop,  which  is 
the  principal  one,  must  be  made  to  lie  flat  on  the  arm.  The  upper 
loop  will  gape  at  its  loweF  edge;  this  gaping  is  concealed  by  the  lower 
loop  of  the  next  figure-8  turn.  Several 
of  the  figure-8  turns  are  made,  each 
overlapping  the  preceding  one  by  one- 
half  the  wddth  of  the  roll  until  the 
arm  is  covered  (fig.  29).  Finish  with 
two  circular  turns  around  the  arm. 

The  thigh  or  leg  may  be  bandaged 
by  the  same  method. 

SPIRAL  REVERSE  BANDAGE  FOR  THE 
FOREARM. 

Use  a  roll  5  yards  long  by  2 
inches  wide.  Begin  at  the  wuist. 

Make  two  circular  turns  around  the 
Wnst.  Grasp  the  roll,  having  not  Figure  29.— Figure-S  bandage  applied  to 
more  than  5  inches  unrolled,  with  upper  arm. 

the  thumb  and  fingers  of  the  right  hand.  Carry  the  bandage 
obliquely  upward  across  the  arm  so  as  to  cause  its  outer  sur- 
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face  to  lie  flat  on  the  arm.  Place  the  thumb  of  the  left 
hand  (the  fingers  being  on  the  under  side  of  the  arm)  on  the  band¬ 
age  to  prevent  its  loosening  on  making  the  reverse.  Loosen  the 
grasp  on  the  roll,  and  with  the  right  hand  open,  turn  over,  or  reverse, 
the  bandage.  Carry  the  roll  first  directly  down  the  arm  and  then 
obliquely  to  the  right,  until  its  lower  edge  is  on  a  level  vdth  the  edge 
of  the  preceding  turn.  (See  fig.  26.)  Make  the  reverse  as  smooth  as 
possible.  Pass  the  roll  around  the  arm  and  grasp  it  with  the  fingers 
of  the  left  hand.  Remove  the  thumb,  draw  the  bandage  as  firmly 
as  desired,  bring  the  roll  up,  pass  it  to  the  right  hand,  and  repeat 
the  reverse.  Continue  the  reverses  until  the 
tapering  part  of  the  arm  is  covered,  then 
cover  the  remaining  part  with  circular  turns. 

To  fasten  the  bandage  make  three  circular 
turns  around  the  limb,  and  pin  with  a  safety 
pin  (fig.  30). 

BANDAGE  FOR  THE  CHEST  OR  BACK. 

Use  a  roll  8  yards  long  by  3  inches  wide. 

Begin  well  up  on  the  chest  and  make  two  or 
three  circular  turns  around  the  body  just 
below  the  armpits.  Descend  by  slow  spiral 
turns,  covering  one-half  to  two-thirds  of  the 
width  of  the  preceding  turn,  until  the  waist 
line  is  reached  (fig.  31).  Stop  the  turns  at 
the  back;  pin  the  bandage  and  bring  the  roll 
up  over  the  right  shoulder  and  down  to  the 
lowest  turn  in  front,  where  it  should  be  pinned 
and  ended.  A  pin  placed  in  every  turn  will 
keep  the  turns  from  slipping  down. 

SPICA  BANDAGE  FOR  THE  GROIN. 


To  make  a  spica  ®  bandage  for  the  groin 

I-,  „  11  1  o’l  Figure  30. — Spiral  reversed  band- 

(fig.  31),  use  a  roll  8  yards  long  by  3  inches  age  applied  to  forearm. 

wide.  Start  the  bandage  on  the  outer  side 

of  the  thigh.  If  the  right  groin  is  to  be  bandaged,  make  two  cir¬ 
cular  turns  around  the  right  thigh  well  up  toward  the  crotch.  On 
reaching  the  outside  of  the  thigh  carry  the  roll  upward  and  across 
the  belly  to  a  point  over  the  left  hip  joint;  then  around  the  back  to 
the  right  hip  joint,  and  down  to  the  circular  turns.  Bring  the  roll 
around  to  the  inside  of  the  thigh,  crossing  the  upper  circular  turn. 
Then  pass  the  roll  around  to  the  outside  of  the  thigh,  covering  one- 

a  So  called  because  of  its  looking  somewhat  like  an  ear  or  spike  of  barley.  Spica  is  from  a  Ivatin  word 
meaning  ear. 
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half  of  the  previous  turn.  Make  two  or  more  complete  turns  around 
the  thigh,  each  parallel  to  the  first  turn,  and  covering  the  previous 
turns.  Secure  the  end  with  a  safety  pin. 


SPICA  BANDAGE  FOR  THE  THUMB. 


In  maldng  a  spica  bandage  for  the  thumb  (fig.  31),  use  a 
roll  3  yards  long  by  1  inch  wide.  Beginning  at  the  wrist, 

make  two  circular  turns 
around  the  wrist,  then 
carry  the  roll  downward 
across  the  back  of  the  hand 
to  the  end  of  the  thumb. 
Make  a  circular  and  one 
or  two  spiral  turns  around 
the  end  of  the  thumb. 
Make  a  number  of  figure- 
8  turns,  overlapping  each 
other  by  half  the  width 
of  the  roll,  by  passing 
the  roll  alternately  around 
the  thumb  and  around 
the  hand.  Do  not  bring 
the  bandage  lower  than 
the  middle  of  the  thumb 
nail,  and  commence  the 
figure-8  turns  at  the  end 
of  the  thumb.  In  ending 
the  bandage  make  two 
circular  turns  around  the 
wrist,  and  pin. 


SPIRAL  REVERSE  BANDAGE  FOR 
THE  FINGER. 


Figure  31  .—Roller  bandages  applied  to  chest  and  back.  Spica 
bandage  applied  to  the  groin.  Spiral  reverse  bandage  applied 
to  thumb  and  to  finger. 


In  maldng  a  spiral  re¬ 
verse  bandage  for  the 
linger  (fig.  31),  use  a 
roll  2  yards  long  by  1 
inch  wide.  Begin  at  the 
wrist.  Make  two  circular  turns  around  wrist,  then  bring  the  roll 
tightly  over  the  back  of  the  hand  to  the  injured  finger.  Make 
two  or  three  descending  spiral  turns  until  the  tip  of  the  finger 
is  reached,  make  one  or  two  circular  turns  to  fasten  the 
bandage,  and  ascend  the  finger  by  spiral  reverse  turns.  Finish 
the  bandage  by  carrying  the  roll  across  the  back  of  the  hand 
and  fastening  it  around  the  wrist. 
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6PIRAL  BANDAGE  FOR  THE  KNEE, 

To  bandage  the  knee,  follow  the  method  mven  for  elbow  dressing. 
(See  %.  28,) 

SPIRAL  BANDAGE  FOR  THE  HEEL. 

To  make  a  spiral  bandage  for  the  heel  (hg.  32),  use  a  roll  5  yards 
long  by  24  inches  wide.  Begin  on  top  of  the  foot.  Make  two 
circular  turns  around  the  foot  with 
the  lower  edge  of  the  bandage  no 
farther  forward  than  the  first  joints 
of  the  toes  (fig.  32).  Make  one  or 
two  ascending  turns  until  the  top 
of  the  instep  is  reached.  Bring  the 
roll  directly  over  the  point  of  the 
heel  and  return  to  the  instep.  Then 
carry  the  roll  down  the  outer  side 
of  the  foot  to  the  sole,  back  across 
the  inner  side  of  the  heel,  and  back 
again  to  the  instep.  Next  carry  the 
roll  down  the  inner  side  of  the  foot 
around  the  sole,  back  across  the 
outer  side  of  the  heel,  and  up  in 
front  of  the  ankle  joint.  Make  one  or  two  turns  around  the  ankle, 
and  tie  or  pin. 

DRESSINGS.  V 

WOUND  DRESSINGS. 

Never  attempt  to  wash  wounds.  Leave  this  work  to  the  mine 
physician.  The  danger  of  infecting  a  wound  by  washing  unclean 
things  into  the  tissue  is  too  great.  Remove  the  soiled  clothing 
from  the  wound  as  quickly  as  possible.  Stop  the  bleeding  by  some 
one  of  the  methods  described  under  Hemorrhage.^’  Cover  the  wound 
with  a  compress  of  sterile  gauze  (fig.  33)  and  then  cover  all  firmly 
with  a  bandage.  For  further  instruction  see  Wounds,”  page  25. 

DRESSINGS  FOR  BURNS  AND  SCALDS. 

Carefully  remove  the  clothing  from  the  burned  part.  Exclude 
the  air  as  quickly  as  possible  from  the  burned  surface  with  some 
clean  covering. 

There  are  a  number  of  good  coverings  for  burns,  the  one  most 
generally  used  by  first-aid  men  is  picric-acid  gauze.  This  gauze  is 
ordinary  sterile  gauze  which  has  been  saturated  with  a  1  per  cent 
solution  of  picric  acid  (one-half  teaspoonful  of  picric  acid  to  1  pint 
of  water).  It  has  this  advantage — it  is  clean  and  ready  for  use.  ... 


Figure  32.— Spiral  'bandage  applied  to  heel. 
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Moisten  tlio  picric-acid  gauze  with  clean  water  and  put  it  over  the 
burned  surface.  Over  the  gauze  place  a  layer  of  absorbent  cotton, 
then  apply  a  bandage  to  hold  in  place. 

Carron  oil,  which  is  a  mixture  of  equal  parts  of  hmewater  and 
linseed  oil,  has  been  used  as  a  dressing  for  burns,  but  its  use  is  not 
recommended.  Tlie  best  dressing  is  picric-acid  gauze. 

Vaseline,  sweet  oil,  ohve  oil,  and  balsam  oil  are  all  gootl  dressings. 
If  nothing  better  is  at  hand  dissolve  some  bicarbonate  of  soda  in 
sterilized  water.  Gauze  wrung  out  of  this  and  spread  over  the  burn 
wiU  give  relief.  Remember  that  severe  burns  are  accompanied  by 


Figure  33. — Application  of  compresses  to  wounds. 


shock,  and  always  treat  a  burned  patient  for  shock  as  weU  as  for 
burns.  For  further  information  on  this  subject  see  ‘‘Burns  and 
Scalds,’’  27,  and  “Shock,”  page  24. 

DRESSINGS  FOR  FRACTURES. 

DRESSING  A  COMPOUND  FRACTURE. 

In  compound  fractures  there  is  always  an  open  wound  through  the 
skin  and  flesh  down  to  the  break  in  the  bone ;  therefore,  the  clotliing 
should  be  removed  and  the  wound  treated  first.  If  one  end  of  the 
broken  bone  protrudes  through  the  flesh,  it  should  not  be  pulled  back 
in  place  by  the  first-aid  man  because  it  may  have  come  in  contact 
with  the  clothing  or  become  infected  in  some  way,  and  to  puU  it  back 
would  drag  the  infected  part  deep  down  into  the  wound. 
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Splints  are  used  to  dress  wounds  and  fractures.  The  size  of  a  splint 
varies  according  to  the  length  and  thickness  of  the  part  to  which  it  is 
to  be  apphed.  AU  splints  should  he  padded  with  some  soft  material, 
such  as  cotton,  waste,  clothing,  etc. 

DRESSING  FOR  FRACTURE  OF  THE  ARM. 

Tn  treating  fractures  of  the  arm  (fig.  34),  use  two  short  splints  and 
three  folded  triangular  bandages.  Place  one  splint  on  the  under¬ 
side  of  the  arm.  It  should  extend  from  the  armpit  to  the  elbow. 


Figure  34. — Dressing  for  fracture  of  the  arm. 

Place  the  other  sphnt  on  the  outer  side  of  the  arm.  It  should  extend 
from  the  point  of  the  shoulder  to  the  elbow.  After  the  sphnts  have 
been  padded  and  put  into  position,  place  the  center  of  the  first  folded 
triangular  bandage  over  the  splint  in  the  armpit.  Carry  the  ends 
around  the  arm  and  cross  on  top  of  the  outer  splint  at  the  point  of 
the  shoulder.  Then  pass  one  end  across  the  back,  the  other  across 
the  chest,  to  the  armpit  on  the  opposite  side,  and  tie.  Place  the  center 
of  the  second  triangular  bandage  on  the  outer  side  of  the  arm.  Bring 
the  ends  around  the  arm  and  cross  them  underneath  the  arm;  then 
carry  the  ends  around  the  body,  one  behind  and  one  in  front,  and 
tie  on  the  uninjured  side  of  the  body.  Fold  the  third  triangular 
bandage  into  a  cravat  bandage  and  use  as  an  arm  sling. 
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DRESSING  FOR  FRACTURE  OF  THE  FOREARM. 

In  treating  a  fracture  of  the  forearm  (fig.  35);  use  two  splints  long 
enough  to  extend  from  the  bend  of  the  elbow  to  the  tip  of  the  fingers. 
Place  one  on  the  inner  or  palm  side  of  the  arm  and  the  other  on  the 
outer  side  of  the  arm.  Use  three  triangular  bandages  to  hold  the 
splints  in  place.  Place  the  center  of  the  first  triangular  bandage 
folded  on  the  outer  splint  as  close  to  the  elbow  as  possible,  wap  the 
ends  around  the  arm  two  or  three  times,  and  tie.  Place  the  second 
triangular  bandage  folded  near  the  wrist  and  apply  it  in  the  same 
manner.  Use  the  third  bandage  unfolded  for  an  arm  sling. 

DRESSING  FOR  FRACTURE  OF  THE  JAW. 


To  dress  a  fracture  of  the  lower  jaw  (fig.  36),  use  two  cravat  or 
folded  triangular  bandages.  Place  the  center  of  the  first  folded 


Figure  35. — Dressing  for  fracture  of  forearm. 


bandage  on  the  chin  just  below  the  underlip;  carry  the  ends  around 
the  face,  one  on  each  side,  to  the  nape  of  the  neck  and  tie  the  ends 
in  a  reef  knot.  Place  the  center  of  the  second  folded  bandage  under¬ 
neath  the  chin,  bring  the  two  ends  up  over  the  sides  of  the  face,  one 
on  each  side,  and  tie  on  top  of  the  head.  Take  one  end  from  the 
first  bandage  and  one  from  the  second  bandage  and  tie  them  together 
on  the  back  of  the  head  on  a  line  with  the  ears  (fig.  36).  In  applying 
this  bandage,  -be  sure  that  the  bandage  passing  under  the  chin  and 
over  the  head  is  put  on  last,  so  if  the  patient  wants  to  vomit,  this 
bandage  can  be  slipped  off  the  chin  and  the  patient  can  open  liis 
mouth  slightly,  the  jaw  being  kept  in  place  by  the  other  bandage. 

DRESSING  FOR  FRACTURE  OF  THE  COLLAR  BONE. 

In  dressing  a  fracture  of  the  collar  bone  (fig.  37),  use  two  folded 
triangular  bandages  and  a  large  compress.  Bring  the  forearm  of  the 
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injured  side  across  the  chest  and 
place  the  hand  on  the  shoulder  of 
the  uninjured  side.  Put  the  com¬ 
press  as  high  up  as  possible  under 
the  arm  on  the  injured  side.  Take 
the  first  folded  triangular  bandage, 
place  the  center  on  the  elbow,  pass 
one  end  around  the  elbow  to  the 
back  of  the  body  and  the  other 
end  around  the  elbow  to  the 
front  of  the  body  and  carry  the 
two  ends  over  the  uninjured  shoul¬ 
der,  and  tie.  Hold  the  arm  up 
in  position;  place  the  center  of 
the  second  folded  bandage  over 
the  point  of  the  elbow;  carry  the 
ends  around  the  body,  one  be¬ 
hind  and  one  in  front,  and  tic  on 
the  uninjured  side.  This  holds  the 


Figure  3G. — Dressing  for  fracture  of  jaw. 

arm  in  place  against  the  body. 


DRESSING  FOR  FRACTURE  OF  THE 
THIGH. 

Ill  dressing  a  fracture  of 
the  thigh  (fig.  3S),  use  one 
long  splint,  one  short  splint, 
and  eight  folded  triangular 
bandages.  The  long  splint 
should  extend  from  the 
armpit  to  a  distance  of  one- 
half  inch  beyond  the  foot. 
The  short  splint  should  ex¬ 
tend  from  the  crotch  to  a 
distance  of  one-half  inch 
beyond  the  foot.  Pad  the 
splints.  Place  the  long 
sphnt  on  the  outside  of 
the  leg  and  the  short  splint 
on  tlie  inside  of  the  leg. 
Place  the  first  bandage 
around  the  thigh  above  the 
point  of  the  fracture  and 
tie  the  knot  on  the  upper 
edge  of  the  outside  of  the 
long  splint.  Pass  the  sec- 

FIGURE37.— Dressing  for  fracture  of  collarbone.  bandage  arOUnd  the 

just  below  the  point  of  fracture  and  tie  like  the  first.  Pass 
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the  third  bandage  around  the  leg  below  the  knee  and  tie.  Pass  the 
fourth  bandage  around  the  leg  at  the  ankle  and  tie.  Pass  the  fifth 
bandage  under  the  patient’s  back  close  up  to  the  armpits;  bring  the 
ends  around  and  tie  on  the  upper  edge  of  the  outer  or  long  splint. 

Pass  the  sixth  bandage  under  the 
patient’s  back  about  midway  be¬ 
tween  the  shoulders  and  the  hips; 
bring  the  ends  around  and  tie  in 
the  same  manner  as  the  fifth.  Pass 
the  seventh  bandage  under  the  pa¬ 
tient’s  body  at  the  hips,  bring  the 
ends  around  the  hips  and  tie  on  the 
splint  in  the  same  manner  as  the 
•  others.  Put  the  eighth  bandage 
around  the  ‘ankle  and  foot.  Place 
the  center  of  the  bandage  underneath 
the  heel,  bring  the  two  ends  up 
across  the  ankle,  then  around  the 
S  foot  to  the  sole  and  tie. 

§  All  of  the  bandages  on  the  limbs 
5  should  be  tied  on  the  edge  of  the 
I  splint  so  the  knots  will  not  press 
I  against  the  patient’s  body  and  cause 
^  discomfort.  One  or  two  wraps  of 
S  the  bandages  should  be  made  around 
s  the  leg  to  use  up  the  bandage.  Never 
1.  place  the  bandage  over  the  point  of 
H  fracture.  It  may  be  necessary  to 
g  change  the  position  of  these  band- 
^  ages  in  some  cases  according  to  the 
extent 'of  the  injury.  Short  splints 
extending  from  the  center  of  the 
thigh  to  1  incli  below  the  foot  may 
be  used  for  fractures  of  the  leg, 
but  the  patient’s  limb  will  be  held 
more  firmly  if  the  long  splint  is  used 
in  all  fractures  of  the  leg. 


DRESSING  EOR  FRACTURED  RIB. 


If  dressing  only  one  rib,  one 
folded  triangular  bandage  is  enough; 
if  two  or  more  ribs  are  broken,  two 
or  three  folded  bandages  may  be  necessary  (fig.  39).  First  locate 
the  rib  that  is  fractured.  Place  the  center  of  the  triangular  bandage 
over  the  point  of  fracture;  carry  the  ends  around  the  body  and  tie 
a  half  knot  loosely.  Then  have  the  patient  expel  all  the  air  from 
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his  lungs.  As  ho  does  so,  ])ull  on  tlie  two  ends  to  tighten  the 
bandage  and  tie  in  a  reef  knot. 

The  roller  bandage  also  may  be  used  when  dressing  fractures  of 
ribs.  In  using  the  roll,  start  the  bandage  three  or  four  inches  below 
the  point  of  fracture.  Have  the  patient  expel  the  air  from  his  lungs. 
M'ake  two  circular  turns  around  tlie  chest;  then,  with  spiral  turns, 
continue  the  bandage  around  the  chest,  each  turn  covering  two-thirds 
the  width  of  the  preceding  turn,  until  a  point  3  or  4  inches  above  the 
fracture  is  reached.  Pin  the  bandage  securely. 


DRESSING  FOR  BROKEN  BACK. 


In  dressing  a  broken  back  (fig.  40),  use  two  long  splints,  two  short 
splints,  and  six  folded  triangular  bandages.  The  long  splints  should 
reach  from  the  shoulder  to 
the  foot,  and  the  short 
splints  should  be  about  18 
inches  long.  First  bind 
the  long  splints  so  to¬ 
gether  that  there  will  be 
a  2  or  3  inch  space  be¬ 
tween  them  for  the  back¬ 
bone.  This  is  done  by 
putting  the  short  splints 
across  the  long  splints  one 
at  each  end,  so  that  one  of 
the  short  splints  will  come 
under  the  shoulders  and 
the  other  at  the  ankles. 

Bind  these  cross  splints 
securely  to  the  long  splints 
with  folded  triangular 
bandages.  Pad  the  long 
splints  well.  Have  six 
men*  kneel,  three  on  either  side  of  the  patient,  and  gently  lift  him  at 
the  word  of  command,  being  careful  not  to  bend  the  patients’  back. 
Then  slip  the  splints  under  him  and  have  the  men  gently  lower 
the  patient  on  the  splints.  After  letting  the  patient  down  on  the 
splints,  see  that  the  backbone  is  in  the  middle  of  the  space  left  between 
the  long  splints.  Bind  the  body  with  three  triangular  bandages, 
using  the  method  described  in  Dressing  for  Fracture  of  the  Thigh,” 
page  53.  To  bind  the  limbs  at  the  thigh,  slip  the  bandage  underneath 
the  splints  so  that  one  end  is  on  either  side  of  the  body;  pull  the  center 
of  the  bandage  up  between  the  legs;  bring  one  end  through  the  loop 
toward  the  body  and  the  other  through  the  loop  toward  the  feet; 
tighten  the  bandage  by  pulling  the  ends,  and  tie  with  a  reef  knot. 


Figure  39.— Dressing  for  fracture  of  one  or  more  ribs. 
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The  second  bandage  on  the  limbs  is  ])laeed  above  the  knees.  The 
third  is  placed  around  tlie  ankk^s. 


DRESSING  FOR  FRACTURE  OF  KNEECAP. 


In  dressing  a  fracture  of  the  kneecap  (fig.  41),  use  one  splint  and* 
four  folded  triangular  bandages.  The  splint  should  extend  from  the 
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Figure  40.— Dressing  for  broken  back  and  method  of  carrying  injured  man. 

middle  of  the  thigh  to  the  heel.  Place  the  s])lint  underneath  the 
leg  and  tie  a  circular  bandage  around  the  thigh  over  the  upper  end 
of  the  splint.  Place  the  center  of  the  second  bandage  just  above 
the  knee.  Bring  the  ends  down  around  the  leg  outside  of  the  splint; 
cross  the  ends  under  the  knee;  carry  them  up  on  either  side  of  the 
leg,  and  tie  just  below  the  kneecap.  Place  the  third  bandage 
*  around  the  leg  and  the  splint  at  the  ankle.  Use  the  fourth  bandage 
to  tie  the  feet  together. 


DRESSINGS. 


57 


CAUTION  AS  TO  DRESSING  ALL  FRACTURES. 

In  dressing  all  fractures  be  careful  that  you  do  not  move  the  bone 
any  more  than  is  necessary  to  draw  the  limb  into  a  straight  or  com¬ 
fortable  position.  If  the  fracture  is  simple,  unnecessary  handling 
may  convert  it  into  a  compound  one.  If  it  is  a  compound  fracture, 
the  bone  may  be  pulled  back  through  the  flesh  and  cause  serious 
complications,  such  as  blood  poisoning  and  even  death. 

THE  APPLICATION  OF  A  TOURNIQUET. 

A  tourniquet  (fig.  42)  is  used  to  stop  profuse  bleeding  from  arteries; 
it  consists  of  a  strap  to  go  around  the  limb,  a  pad  to  place  on  the 
artery,  and  some  means  by  which  the  pad  may  be  made  to  press  on 


Figure  41.— Dressing  for  fracture  of  kneecap. 


the  artery  and  stop  the  flow  of  blood.  Many  first-aid  cabinets  con¬ 
tain  the  United  States  Army  regulation  tourniquet.  It  consists  of 
a  strap  made  of  webbing  with  a  buckle  and  a  catch  on  one  end.  It 
can  be  used  around  a  limb  by  passing  the  end  through  the  buckle 
and  tightening  up,  making  pressure  on  the  whole  circumference  until 
the  bleeding  stops.  A  pad  made  of  clothing,  a  lump  of  coal,  a  round 
stone,  or  cork  may  be  placed  under  the  tourniquet  over  the  artery. 
Then  the  tourniquet  is  tightened  until  the  bleeding  stops.  An  im¬ 
provised  tourniquet  (fig,  43),  perhaps  the  type  most  commonly  used 
in  emergency  work,  may  be  made  of  a  handkerchief,  towel,  triangular 
bandage,  pair  of  suspenders,  or  belt  strap.  Place  and  tie  the  im¬ 
provised  tourniquet  around  the  limb;  pass  a  stick  through  the  loop 
and  twist  until  the  blood  barely  oozes  or  is  stopped.  It  is  desirable 
to  always  use  a  pad  under  the  tourniquet  and  over  the  artery  or  vein 
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when  possible,  as  cutting  ofT  the  whole  circulation  by  pressure  on  tbe 
entire  circumference  is  likely  to  cause  mortification  if  tbe  pressure  is 
continued  for  any  length  of  time.  In  cases  where  the  tourniquet 

has  to  be  used,  get  a  doctor  as 
quickly  as  possible,  for  if  a  tourni¬ 
quet  is  left  on  for  two  or  three  hours, 
mortification  is  likely  to  follow. 
Always  apply  the  tourniquet  as 
near  the  wound  as  possible.  If  tlie 
bleeding  is  from  an  artery,  apply 
just  above  the  bleeding  point  on  the 
side  toward  the  heart;  if  from  a 
vein,  just  below  the  wound  and  away 
from  the  heart,  though  a  tourniquet 
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Figure  42. — United  States  Army  tourniquet 
applied  to  the  arm. 


need  rarely  be  used  for  venous 
bleeding. 


TRANSPORTATION  OF  THE 
INJURED. 


After  first  aid  has  been  ren¬ 
dered  to  an  injured  person,  the 
injured  person  usuall}^  has  to  be 
moved  from  the  place  where  the 
accident  occurred.  The  meth¬ 
ods  used  in  handling  and  trans¬ 
porting  a  patient  are  very  im-  I  ^  ~~ 

^  ^  ®  A  ,  ,  ^'igure  43.— Improvised  tourniquet  applied  to  the  arm. 

portant ;  bunglesome,  c  1  u  m  s  y 

handling  may  undo  all  the  benefits  of  the  first-aid  treatment. 


The  method  of  transportation  will  vary  with  the  character  of  the 
injury;  all  serious  cases  should  be  carried  on  a  stretcher.  Most  mines 
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are  equipped  with  regular  stretchers,  l)ut  sometimes  it  may  he  neces¬ 
sary  to  use  an  improvised  stretcher.  Improvised  stretchers  may  he 
made  hy  using  two  mining  drills  and  three  or  four  coats  or  jumpers; 
pass  the  drills  through  the  sleeves  of  the  garments  and  button  them 
up,  or  spread  out  a  piece  of  brattice  cloth  the  size  of  a  blanket  or 
larger.  Place  a  drill  on  each  side  of  the  cloth,  and  roll  the  drills  in 
the  cloth  until  the  unrolled  part  is  a])out  22  inches  wide;  tie  in  three 
or  four  places  along  the  drills;  a  blanket  may  be  used  in  the  same 
manner. 

Whenever  ])ossihle,  a  mine  car  should  he  used  in  transporting  tlic 
in  j  ured  out  of  mines.  The 
car  should  bo  taken  out 
alone  and  not  with  the 
loaded  trip.  No  matter 
how  well  trained  the  men 
may  be  who  have  charge 
of  the  injured,  it  is  impos¬ 
sible  to  carry  an  injured 
man  along  the  roadbed  in 
a  mine  without  irregular 
stepping  and  jolting. 

Some  of  the  coal  compa¬ 
nies  have  met  this  problem 
of  transportation  of  ]ia- 
tients  out  of  the  mines  in  a 
very  efficient  way  by  pro¬ 
viding  special  ambulance 
tramcars.  Itis hoped  this 
method  may  soon  become 
universal.  Inhandhngan 
injured  man  with  or  with¬ 
out  stretchers,  the  bearers 
should  move  together  and 
as  gently  as  possible. 

METHOD  OF  CARRYING  A  PATIENT  BY  ONE  BEARER. 

When  it  is  necessary  for  an  injured  man  to  be  carried  by  one  person 

(fig.  44)*  the  folio vdng  method  is  used: 

The  patient  is  turned  on  his  face,  and  the  bearer  steps  astride  his 
body,  facing  toward  the  patient’s  head.^  With  the  hands  under  the 
patient’s  armpits,  the  bearer  first  lifts  him  to  his  knees,  then,  grasp¬ 
ing  hands  over  the  patient’s  abdomen,  lifts  him  to  his  feet.  Then 
the  bearer  shifts  himself  to  the  front  of  the  patient,  thiusts  his  left 
hand  forward  between  the  patient’s  legs,  seizes  the  left  wrist  of  the 
patient  wdth  his  right  hand,  thumb  down,  and  draws  the  left  arm  of 


Figure  44.— Transportation  of  the  inj  ured.  One-man  method. 
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the  patient  over  liis  (the  hearer’s)  head  and  down  under  his  (the 
bearer’s)  right  shoulder.  The  bearer  then  stoops  and  grasps  the  left 
thigh  of  the  patient  with  his  left  arm  passed  between  the  legs,  his 
left  hand  seizing  the  patient’s  left  wrist.  The  bearer  then  with  his 
right  hand  grasps  the  patient’s  right  hand  and  steadies  it  against 

his  side  when  he  rises. 
This  method  is  com¬ 
fortable  for  the  pa¬ 
tient  and  is  easy  for 
the  bearer  and  is  par¬ 
ti  cularly  recom¬ 
mended  when  the 
patient  is  not  insensi¬ 
ble  but  is  unable  to 
render  the  bearer  any 
assistance. 


METHOD  OF  CARRYING 
A  PATIENT  BY  TWO 
BEARERS. 

In  the  case  of  two 
bearers  (fig.  45),  the 
following  method  is 
used  : 

The  bearers  stand, 
one  on  each  side  of  the 
patient,  about  midway 
between  the  shoulders 
and  hips  and  facing 
toward  the  feet  of  the 
patient.  At  the  com¬ 
mand  ‘^Prepare  to 
lift,”  given  by  the 
leader  (captain),  both 
bearers  kneel  on  the 
knee  that  is  nearest 
the  patient;  grasp  pa¬ 
tient  under  shoulders  and  lift  him  to  a  sitting  position,  when 
the  patient  puts  his  arms  around  their  necks;  the  right-hand 
bearer  grasps  with  his  right  hand,  under  the  thighs  of  the 
patient,  the  left  wrist  and  with  his  left  hand  the  right  shoulder 
of  his  fellow  bearer.  The  left-hand  bearer  grasps  vith  his 
left  hand,  under  the  patient’s  thighs,  the  right  wrist  and  with 


Figure  45.— Transportation  of  the  injured.  Two-man  method. 
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his  right  hand  the  left  shoulder  of  the  right-hand  bearer;  this 
makes  a  two-handed  seat.  At  the  command  ^^Lift/’  the  two  bearers 
rise  together. 

^lETHOD  OF  CARRYING  A  PATIENT  BY  THREE  BEARERS. 

The  three  bearers  stand  in  a  row  on  the  injured  side  of  the  patient 
and  face  the  patient.  Each  of  the  three  bearers  (fig.  46)  kneels  on  the 
knee  nearest  the  patient’s  feet,  with  the  knee  that  is  nearest  to  the 
patient  s  head  raised  so  as  to  form  a  kind  of  bench.  They  now  put 
their  hands  under  the  patient,  and  at  the  command  ‘  ‘  Lift  ’’  gently  raise 


Figure  46, — Transportation  of  the  injured.  Three-man  method. 

him  to  their  knees.  At  the  command  ‘‘Rise/^  they  rise  to  their  feet, 
and  gently  turn  the  patient  so  as  to  face  against  their  breast.  They 
may  walk  either  by  stepping  forward  or  by  side-stepping. 

METHOD  OE  CARRYING  A  PATIENT  BY  FOUR  BEARERS. 

When  a  jiatient  is  carried  on  a  stretchei-  liy  four  men,  tliey  proceed 
as  follows : 

Three  men  assume  the  positions  described  under  method  of  carry¬ 
ing  patient  by  three  bearers,  and  the  fourth  stands  opposite  them. 
The  patient  is  lifted  to  tlie  knees  of  the  three  men,  the  fourth  man 
places  the  stretcher  under  the  patient  (fig.  49).  The  three  men  lower 
the  patient  to  the  stretcher  and  carry  him  as  in  the  stretcher  drill. 
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STRETCHER  DRILL. 

The  stretcher  squad  consists  of  four  men  and  a  captain.  .  The  cap¬ 
tain  gives  the  command  ^^Fall  in,”  at  which  the  four  men  fall  in  line 
and  count  off  from  the  right,  1,  2,  3,  4.  At  the  command  'Trocure 
stretcher,”  No.  3  steps  forward  and  proceeds  to  get  the  stretcher  by 
the  shortest  route.  He  grasps  the  handles  in  his  right  hand,  places 
them  over  his  right  shoulder,  and  returns  to  his  place  in  line  (fig.  47). 
At  the  command  'Tarry  stretcher”  (hg.  48),  No.  3  drops  the  stretcher 
forward;  at  the  same  time  No.  2  takes  two  long  paces  to  the  front 


Figure  47. — Stretcher  drill  showing  stretcher  squad  in  line. 


and  grasps  the  handles  of  the  stretcher,  as  it  drops  forward,  in  his  left 
hand.  No.  1  and  No.  4  take  their  places  at  the  middle  of  the  stretcher 
on  either  side.  Then  the  command  "Forward  march”  is  given. 

After  reacliing  the  patient.  No.  2  and  No.  3  open  the  stretcher  and 
fix  the  braces;  No.  1  and  No.  4  take  their  places  beside  the  patient  at 
the  right  and  left.  No.  4  being  on  the  injured  side.  At  the  command 
"Prepare  to  load  stretcher”  (fig.  49),  No.  2  and  No.  3  take  their 
places  on  each  side  of  No.  4  on  the  injured  side  of  the  patient; 
each  kneels  on  the  knee  nearest  the  patient’s  feet,  places  his  hands 
under  the  patient,  and  at  the  command  "Lift  patient”  (fig.  50),  the 
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Figure  49.— Stretcher  drill.  “  Prepare  to  load  stretcher. " 
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Figure  50. — Stretclier  drill.  “Lift  patient.” 


Figure  51. — Stretcher  drill.  “Lift  stretcher.” 
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patient  is  raised  to  the  knees  of  Nos.  2,  4,  and  3,  while  No.  1  places 
the  stretcher  under  the  patient.  At  the  command  ‘‘Lower  patient/’ 
the  patient  is  gently  lowered  to  the  stretcher.  At  the  command 
“Posts  to  carry  stretcher/’  No.  3  takes  his  place  at  the  rear  end 
of  the  stretcher  (the  patient  is  carried  on  the  stretcher  feet  first — 
the  end  nearest  his  feet  is  the  front  and  the  end  nearest  the  head  is 
the  rear  end)  and  No.  2  at  the  front  end.  No.  1  and  No.  4  stand 
on  either  side.  At  the  command  “Lift  stretcher,”  all  stoop,  grasp 
the  stretcher,  and  gently  rise  to  an  erect  position  (fig.  51). 

At  the  command  “Forward  march,”  Nos.  1,  2,  and  4  step  off  on 
their  left  feet  and  No.  3  steps  off  with  his  right  foot.  The  object  of 
this  is  to  break  the  step  and  thus  lessen  the  jolting  of  the  patient. 
In  marching,  when  it  is  necessary  to  march  either  to  the  right  or  to 
the  left,  the  captain  gives  the  commands  “Squad  right”  or  “Squad 
left.” 

On  reaching  the  ambulance,  the  commands  “Squad  halt,”  “Lower 
stretcher,”  “Take  posts  to  load  ambulance”  are  given.  The  captain 
opens  the  ambulance  door;  No.  3  steps  forward  to  the  right  side  of 
the  stretcher,  No.  2  steps  backward  to  the  left  side  of  the  stretcher, 
No.  4  steps  forv^ard  to  the  left  side  opposite  to  No.  3,  and  No.  1 
steps  backward  to  the  right  side  of  the  stretcher  opposite  No.  2,  all 
facing  each  other.  At  the  command  ‘  ‘  Load  ambulance  ”  all  four  stoop 
down,  and  grasp  the  stretcher  with  their  hands  so  spread  as  to  support 
the  ends  and  middle  of  the  stretcher.  They  rise  to  an  erect  position 
and  side-step  to  the  ambulance.  No.  4  and  No.  3  place  their  end  on 
the  ambulance  floor  and  step  to  the  side  while  No.  1  and  No.  2  push 
the  stretcher  forward  into  position  in  the  ambulance. 

If  in  marching  with  a  loaded  stretcher  it  becomes  necessary  to 
cross  an  obstacle,  the  captain  gives  the  command  “Obstacle,  march.” 
No.  1  and  No.  4  grasp  the  handles  with  their  right  hands.  This 
relieves  No.  3  so  that  he  can  get  over  the  obstacle.  No.  3  then  faces 
the  stretcher  and  grasps  the  handles  with  each  hand  while  No.  1  and 
No.  4  get  over  the  obstacle.  After  No.  1  and  No.  4  have  crossed  the 
obstacle  they  relieve  No.  3  so  that  he  can  turn  around;  they  then 
take  their  positions  at  the  side  of  the  stretcher,  relieving  No.  2 
until  he  can  get  over.  Then  they  all  proceed  forward  as  before. 
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Bulletin  423. 

Bulletin  20.  The  explosibility  of  coal  dust,  by  G.  S.  Rice,  with  chapters  by  J.  C. 
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